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WIND FORCE AND EXCEPTIONAL VISIBILITY AT SEA 


By I. R. TANNEHILL 
(Weather Bureau, Washington, October 1939} 


Visibility depends upon numerous factors, including 
many properties of the object used as a visibility mark, 
and variable conditions of light and atmosphere.' Studies 
of visibility have been made on land, and to some extent 
on seacoasts, but little has been done for the open sea. 
Actually, there are seldom in the open sea any marks for 
estimating visibility beyond small distances in the terms 
of a ship’s le . An international scale? is in use on 
shipboard but it depends largely on rough estimates. 

or many years seamen have entered the Beaufort 
symbol ‘‘v” in their meteorological logs to indicate ab- 
normal clearness and transparency of the atmosphere. 
“With such exceptional visibility distant objects stand 
out from their background with great distinctness and 
show more sharply-defined detail than usual.”* At the 
other end of the scale, where horizontal visibility at sea is 
very poor, the obscuration is almost always due to fog, 
which is carefully recorded. The records of “v” will be 
discussed here in relation to wind velocity. 

It has been the general conclusion that an increase in 
wind velocity tends to increase the horizontal visual 
range, by carrying to higher levels the dust particles that 
tend to piscten in the lower atmosphere. This 
definitely applies to land observations except in deserts 
and other regions where increased wind carries appreciable 
amounts of fresh dust or sand into the air. In previous 
studies, some records at coastal stations seemed to indicate 
that the reverse is true there, that is, the visual range 
diminishes as the wind velocity increases. For example, 
Dines and Mulholland,‘ dealing with observations made 
at Valencia Observatory, on the extreme west coast of 
Ireland, found it noticeable that exceptionally good 
visibility denoted by the letter “v’’ mostly occurred with 
light winds, and that the stronger winds between south- 
southeast and southwest had the worst visibility of all. 

In the Marine Division of the U. S. Weather Bureau 
there are now available for study the data compiled from 
5% millions of observations from ships during a period of 
approximately 50 years.’ From these compilations we 
have, by 5° squares, average wind forces converted to 
knots and the percentage frequency of observations of 
“vy”. These vikecs have been computed by months and 
seasons. Winter includes December, January, and Feb- 
ruary; spring comprises March, April, and May; etc. 
Annual values have also been computed. 


! Middleton, W. E. Knowles. Visibility in wt 1935. 
regeniernational Meteorological Organization. Publication No. 9, Fascicule I. Leyde, 


3 Meterological Office, Air Min . The Marine Observer's Handbook. London, 1937. 
‘ Dines, L. H. G., and M , P. I. On the interrelation of wind direction with 
at Cahirciveen, Co. Kerry. M. O. Professional Notes, Vol. 
0. on, 
*McDonald, W. F. Atlas of Climatic Charts of the Oceans. Washington, 1938. 
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Taking annual values for all 5° squares of the Pacific 
Ocean north of the 20th parallel of north latitude, we have 
available as a basis for study very nearly 700,000 observa- 
tions. The annual averages of these 5° squares, when 
assembled to show frequency of exceptional visibility in 
— with certain wind velocities, appear in figure 1. 

ere, for example, the visibility value of 8.8 percent 
plotted against an average wind velocity of 8 knots (value 
“A” in figure 1) is determined as follows: All squares 
with an average annual wind movement of 8 knots are 
moneited and the average annual frequency of excep- 
tional visibility is determined for all of these squares 
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9 10 6 8.7 
AVERAGE WIND VELOCITY — KNOTS 
FIGURE 1.—Frequenc of exceptional Lome poe J as related to average wind velocity. 
Data for the North Pacific Ocean; annual values by 5° squares north of 20° N. Fre- 
quency of exceptional visibility (‘‘v’’) is the ratio of observations of “‘v”’ to the total 
number of observations, expressed in percent. 


> oa 


EXCEPTIONAL VISIBILITY ~(V) 
PERCENTAGE OF OBSERVATIONS 
o 


combined. The same is done for squares with other 
velocities. The results seem to indicate a definite ten- 
dency for the range of visibility to diminish with increase 
of wind velocity. Values for velocities below 8 knots and 
above 16 knots are not included as they were too few in 
number to make a dependable showing. 

This does not mean necessarily that there is a reduction 
in the range of visibility when the wind increases from 8 
to 10 knots, for example. These are average values and 
it is assumed that strong winds are more frequent when 
the average velocity is 10 knots than when it is 8. 

In this tabulation there is a ~~ effect which 
renders the results questionable. ind velocity is gen- 
erally higher in high latitudes of the North Pacific than 
in low latitudes, hence the majority of squares with light 
winds are in low latitudes and vice versa. On the other 
hand, fog is more prevalent in high latitudes generally, 
thus favoring reduced visibility with the lower wind 
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velocities there. However, another tabulation has been 
made, using the squares between 10° and 30° north lati- 
tude, by seasons (more than 300,000 observations) and 
the results are shown in figure 2 where the method of 
compilation is the same as in figure 1 except that seasonal 
instead of annual values are used. In general there is not 
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FicurE 2.—Frequency of exceptional visibility as related to average wind veloc 
Data for the North Pacific Ocean; seasonal values by 5° squares between 10° and 30° N. 
Frequency of exceptional visibility (‘‘v’’) is the ratio of observations of “‘v’’ to the total 
number of observations, auppaned | in percent. 


a pronounced variation of wind velocity with latitude in 
this region (10° to 30° N.), and furthermore there is not 
nearly so much fogginess here in summer as in higher 
latitudes. Figure 2 indicates that there is in general a 
lessening of the visual range with increase of wind move- 
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Figure 3.—Annual frequencies of exceptional visibility in percent (solid lines), average 
annual wind velocity {numbers in squares), and prevailing wind directions for the year 
(arrows flying with the wind). 


ment. Sampling of data in other oceans gives similar 
indications. 

Figure 3 shows the relation of the trade winds to the 
frequency of exceptional visibility in the southeastern 
North Atlantic. Here we have annual averages of excep- 
tional visibility shown by isograms, the annual wind ve- 
locities in knots shown by figures in each 5°—square, and 
the prevailing wind directions for the year shown by 
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arrows flying with the wind. It will be seen that the fre- 
quency of exceptional visibility diminishes progressively 
outward from the centinent of Africa in the region of the 
trade winds. On the other hand, we see in figure 4 that 
the annual percentages of haze in ships’ observations di- 
minish outward from Africa. Thus it appears that dust 
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Figure 4.—Annual frequency of haze in percent shown by solid lines and by numbers 
in squares. 


carried from Africa is most frequent near the coast but 
this does not result in lower values of the frequency of 
exceptional visibility near the coast. On the contrary 
the frequency of exceptional visibility diminishes to the 
leeward of the trade winds. 
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Ficure 5.—Relation of the frequency of exceptional visibility to wind force in 18,966 
ships’ weather observations. Complete data are given in the table. 


The results of an effort to determine the relation of wind 
force to the frequency of ‘‘v’” in individual marine observa- 
tions are shown in figure 5. In the Pacific area bounded 
by the Equator and the parallel of 15° north latitude and 
by meridians of 125° and 170° west longitude, there are 
available 19,261 ships’ weather observations on punched 
cards. This area was selected because of its relatively 
high average wind velocity, absence of fog, and distance 
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from continental areas. The observations were sorted 
by wind forces, and the occurrences of ‘“‘v’’ for each force 
were tabulated. Figure 5 shows the frequency of ‘‘v’’ for 
the various wind forces from 1 to 7, inclusive; occurrences 
of calms are also included. The numbers of observations 
used in the figure, as shown in the accompanying table, 
ranged from 293 for force 7 to 5,615 at force 4. For the 
higher forces the numbers of observations ranged from 4 

(force 12) to 84 (force 8). However, there were only 5 
occurrences of exceptional visibility for a total of 124 
observations of wind force exceeding Beaufort 7. 

It will be noted that the frequency of ‘“‘v’”’ increases 
(figure 5) from ‘“‘calm” to force 2, and diminishes as the 
wind increases from force 3 to force 7. This does not 
necessarily mean that an increase in wind velocity from 
force 2 to force 3 is the cause of a local reduction in the 
range of vision. The obscuration is probably a result of 
higher velocities to windward, which are more frequently 
associated with local winds of force 3 than force 2. 

It is known that when winds of Beaufort forces 11 and 
12 prevail, horizontal visibility is greatly reduced. In the 
scale of wind effects upon the sea surface as originall 
formulated by Petersen® and adopted internationally wit 
slight modifications in 1939, the description applied to 
Beaufort force 12 includes the statement that the air 
becomes so filled with foam driven away from the sea- 
water that vision for any distance no longer exists. In 
the same scale, at Beaufort force 7, the white foam is 
carried in streaks in the direction of the wind; this some- 
times occurs at force 6, but becomes more pronounced as 
the wind increases; salt spray is then an important factor 
in reducing the range of vision. 

These facts were taken into consideration in preparing 
the definitions of hydrometeors adopted by the Weather 
Bureau in 1938. A definition of “damp haze,’’ not in the 
international list,’ was introduced to provide for recording 
observations of a phenomenon evidently caused by strong 
hoa at sea and which should be differentiated from thin 
og. 

The remarks relating to damp haze ® are: 

Description.—Microscopically small ‘water droplets or very 
hygroscopic particles suspended in the atmosphere, but the horizon- 
tal range of visibility is 1% miles or more, usually considerably more. 
Similar to a very thin fog, but the droplets or particles are more 
scattered than in = (light fog), and presumably also smaller. 

General instructions.—This hydrometeor is usually distinguished 
from dry haze (see “‘haze’’ above) by its grayish color, the “greasy” 
appaccanee of clouds seen through “damp haze” as though viewed 
through a dirty windowpane, and the generally high relative 
humidity. Commonly observed on seacoasts, and in Southern 
States, most frequently with onshore winds and in the vicinity of 
tropical disturbances. A common mode of formation of “damp 
haze” is the carrying up to high levels of particles from salt water 
spray in windy weather. In contrast, light fog is more commonly 
observed when there is little movement of the surface air. 

_ Dines and Mulholland, in connection with the investiga- 
tion previously mentioned,‘ state that so-called haze is as 
frequently seen at Valencia Observatory when the air is 
damp as when it is dry, and suggest that ‘the limitation 
of the term haze to occasions when the air is dry is not 
satisfactory.” 

adsworth,® in a study of the relation between haze 
and relative humidity of the surface air, concludes that 


* Petersen, P. Zur bestimmung der winstirke auf see. Annalen der Hydrographie 
und Maritimen Meteorologie. Heft III. Berlin, 1927 


International | Meteorological Organization. 'Proces-Verbauz de la session de Salzbourg. 
- No. 40. ie, 1938. 
‘U.S. Weather Bureau. Definitions of Hydrometeors and other Atmospheric Phenomena. 
Washington, 1938. 
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“the divergence in the results for the different observa- 
tories suggests that either there has been some confusion 
in the use of the terms haze and mist or else other causes 
are at work which have not been taken into account.”’ 

Owens " in discussing the formation of a salt haze says: 

It is evident, therefore, that the haze contained, if it did not en- 
tirely consist of, large numbers of salt crystals, and as they were 
ay ee at the time partly if not completely deliquesced, it appears 

be a somewhat interesting condition—probably the transition 
state from a haze of crystals to a fog of liquid drops. It is 
important to note that the relative humidity at which the crystals 
were found to have deliquesced was 80 percent, while common 
salt is known to deliquesce at 74 percent to 75 percent relative 
humidity. The sea during the observation was rough, and doubt- 
less one of the sources of the haze particles was the spray carried in 
the wind, but there was as well a large expanse of open foreshore 
over which sand was blowing, and this sand being wet with sea 
water doubtless set free salt particles into the wind. 


CONCLUSION 


Without considering the question of the proper designa- 
tion of the phenomenon as one of a number of hydro- 
meteors, it seems that the range of horizontal visibility 
on the seacoast and over the open ocean is frequently 
reduced because of the presence in the atmosphere of a 
haze composed of microscopically small water droplets or 
very hygroscopic particles, which is produced by the action 
of the wind on the sea surface, the obscuration increasing 
with the velocity of the wind. Stratification of the sur- 
face air, such as occurs sometimes when the sea surface is 
cooler than the air above it, tends to produce in low levels 
an accumulation of haze which is unfavorable for ex- 
ceptional visibility. Ships’ observations show that ex- 
ceptional visibility is less frequently recorded with force 
1 or calm than at force 2. At higher wind forces, however, 
the frequency of exceptional visibility diminishes as the 
wind increases. If this is true of visibility ranges in 
general, and not just the cases of “‘v’’ discussed here, we 
should expect to find an area of reduced visibility with 
its een lying to leeward of the central area of strong 
winds. 


Wind force and exceptional visibility 
Occur- 
Number of} rencesof | Percentage 
Wind force (Beaufort) observa- omen uency 
tions visibility 

cin 171 2 | 1 
396 23 | 6 
931 68 7 
2, 421 233 10 
5, 615 400 7 


1 The observations sorted from cards undoubtedly contain a few errors origi- 
nating in the observations themselves or in punching the data. The occurrence at sea of 
ood visability with a wind of force 11 is quite unlikely, and this occurrence 


exceptionally g 
is probably an error. The records are not available for verification. 


* Wadsworth, J. The relation between haze and relative humidity of the surface air. 
M. O. Professional Notes, Vol. 3, No. 26. London, 1924. 

© The term “‘mist,”’ as used in the British Isles, is equivalent to a thin fog; presumably 
this is the meaning in Wadsworth’s study. 

1! Owens, J.8. The making of asalt haze. Phil. Mag. 2: 1165-1170, London, 1926. 
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THE GEOGRAPHIC-COMPLEX METHOD FOR THE STUDY OF CLIMATE 
By I. K. Trnomirov 
(Polar Station of the Academy of Sciences, Kola Peninsula, U. 8. 8. R., May 1938] 
FOREWORD 


By Joun 
(University of California, Berkeley, Calif.] 


Several examples could be cited of parallelism between 
formulations of scientific problems arrived at in Russia and 
in the United States, particularly from the sciences that 
must consider the relation of climate to phenomena of the 
natural landscape. In both countries the field scientist 


' is called upon to investigate the distribution of phenomena 


over vast areas in which distinctions in landscape are 
graded according to the continuous and elusive grada- 
tions of climate. The approximately simultaneous and 
wholly independent formulation in the United States and 
in Russia of the principle of dependence of the character 
of soils on large-scale contrasts in climate is the most con- 
spicuous example that comes to mind. 

Parallel approaches in the two countries to the study ot 
climate itself might be discovered without undue effort. 
The present article by a Russian scientist reflects a view 
of climatologic investigations that has recently been 
expressed in the United States, though in less elaborate 
form, by Stanley Dodge ' and Cornelius Muller.? In both 
countries this view has developed out of efforts to fit 
climatic categories more accurately than they have hitherto 
been fitted to the realities of the natural landscape. If 
they can be so fitted, argue both the author of this article, 
and the American authors cited, then the implied equation 
may be reversed so as to give, for areas from which no 
climatic records are available, climatic categories from 
observations of the landscape. Tihomirov has outlined a 
program for an approach to climate through its reflection 
in the landscape that will be read appreciatively by many 
Americans. Some elements of his program will undoubt- 
edly be new to the readers of the Review; I call attention 
here only to his mention of the possibility of using data 
from plant biochemistry. 

Tihomirov’s article has been translated from his original 


‘Russian Ronee N. T. Mirov, of the California 


Forest and Range eriment Station at Berkeley. 


INTRODUCTION 


All contemporary methods of investigating climate are 
based on meteorologic observations supplied by a net of 
weather stations. Accordingly, a climatologist has at his 
disposal a more or less dense net of base points, at which 
the climatic elements are accurately recorded. For inter- 
mediate points the numerical characteristics of the climate 
are found by methods of simple interpolation and extra- 
polation. The validity of such calculations is sometimes 
rather limited. In regions of low relief, that possess a 
uniform topography, methods based on interpolation and 
extrapolation remain valid for very extensive areas, and 
weather stations may be located in such regions at intervals 
of perhaps about one hundred kilometers. But in moun- 
tainous countries where altitudinal climatic zones are 
sharply defined and where a checkerboard pattern of 
climate, caused by different types and orientations of 
mountain slopes, prevails, even the densest net of existing 

: The Climatic Hypothesis in Geography, Science, Vol. 87, 1998 


. 85-86. 
2 Plants as Indicators of Climate in , Amer. land Naturalist, Vol. 
18, 1937, pp. 986-1000. 


weather stations is insufficient for pies a true and 
detailed picture of the climate. Moreover, the method of 
direct interpolation and extrapolation for intermediate 
points in such country is altogether unreliable. Applica- 
tion of this method may lead to many serious errors. 
It can be stated without fear of contradiction that at 
present not a single mountainous country on the earth is 
well known climatologically. 

The overwhelming majority of station weather 
stations are and will continue to be located in the immedi- 
ate vicinity of populated places. Establishing weather 
stations far from such places is always a complicated and 
costly affair. It is safe to predict that the number of 
such stations will always be limited and that any increase 
in their number will be rather slow. Under these circum- 
stances it is natural to inquire whether or not some clima- 
tologic method may be devised that will compensate 
for the lack of meteorologic data supplied by permanent 
weather stations. 


CORRELATION BETWEEN GEOGRAPHIC LANDSCAPE AND 
CLIMATE 


Climate is an inseparable component of the geographic 
landscape. Sometimes climate is the result of Peep. a: 
changes in the landscape, sometimes it is the cause of 
changes in the landscape. The interaction between 
changes in the landscape of a given part of the earth’s 
surface and its climate is very complicated. It depends 
on variations in the quantity of solar radiation received, 
on chan in the relief of the continents and in the 
distribution of land and water on the surface of the earth. 
Systematic observations of solar radiation have been 
started only recently, and we do not know how it has 
changed during past geologic periods. Even if we assume 
that these changes were not great, nevertheless it is 
certain that the major tectonic processes of the past, that 
created and changed the relief of the continents and the 
distribution of land and water, were inevitably accom- 
panied by corresponding changes in climate. om this 
point of view, climate is a omg and changed through 
the operation of general changes in the geographic land- 
scape of a given locality. The rapidity of such changes is 
— by the rapidity of alternation of geologic 
periods. 

Within any one geologic period the tectonics of a country 
remain without significant change; changes in the geogra- 
phic landscape result from changes in climate. Sure 
times of tectonic stability, that is to say, the landscape is 
formed and changed under the influence of climate. These 
changes proceed more rapidly than climatic changes of 
tectonic origin, but the units of time involved are never- 
theless of the order of geologic ages. 

If we consider very short periods in the life of our planet, 
as for example the historical period, we see that certain 
elements (components) of a landscape, such as relief, 
distribution of land and water, or geographical position 
of a place, determine its climate. Others, such as 
present regime of surficial and subterranean waters, 
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vegetation and soil—and to a certain extent the fauna— 
are reflections of the existing climate. 

In establishing the relation between the elements of the 
landscape and the regime of climate during the historical 
era, it should be kept in mind that this relation is often 
considerably disturbed by man. The cutting or planti 
of forests, cultivation of waste areas and the growing o 
fields of agricultural plants, large irrigation and reclamation 
projects, construction of extensive canals and hydro- 
electric power plants associated with such large artificial 
bodies of water as Lake Mead—all these activities in- 
fluence the landscape to such an extent as to create a new 

hase of dynamic equilibrium between the elements of the 
andscape and the regime of the climate; and may in some 
degree even influence the climate itself. 
he dependence of vegetation on climate has been 
recognized since Humboldt’s time. As regards surficial 
waters, their dependence on climate was clearly expressed 
by Voeikov in 1884 in the following words: 

Other conditions being equal, the more precipitation and the less 

evaporation from soil and vegetation, the richer will be the country 
in running water * * * erefore rivers (as well as lakes) are 
the products of climate. 
The same idea, however, was expressed as early as 1666 
by Isaac Vossius in his treatise De Nili et aliorum fuminum 
origine. Vossius wrote, omnia flumina ex collectione aque 
pluvialis origine. As all rivers are fed by underground 
waters in a greater or less degree, Voeikov’s statement can 
also be applied to ground water. As far as soils are con- 
cerned, the theory of their climatic origin was advanced 
by Hilgard in 1889 and has been developed by later 
investigators, 


THE GEOGRAPHIC-COMPLEX METHOD OF CLIMATOLOGIC 
INVESTIGATION 


Vegetation, soil, and surficial waters, including snow and 
ice, cover in various combinations the whole surface of the 
earth. Every point on the earth, therefore, reflects in one 
way or another the climatic regime obtaining there. If 
it were possible to secure by some means a quantitative 
correlation between details of the elements of the land- 
scape and elements of the climate, then the climatologist 


would have in his possession a means of ee the 
climate of any place on the surface of the earth. This 


problem appears to be of outstanding importance when we 
consider what was said above concerning the existing net 
of meteorologic stations, the prospects of its expansion in 
the future, and the difficulties encountered in studying 
the climates of mountains and of other places having 
sparse populations. 

In this method of climatologic investigation, the role of 
stationary weather stations would resemble that of the 
“bench marks” used in surveying. For intermediate points 
where direct observations are not possible, climatic data 
would be obtained by studying the phenomena of the land- 
scape. Since the proposed method is based on the simul- 
taneous observation of several elements of the landscape, 
it may be called the geographic-complezx method of studyrng 
climate. It is obvious that this method cannot be con- 
sidered a substitute for standard climatologic methods, but 
rather as a subsidiary procedure that aims to facilitate 
the poems of data pertaining to the climates of the 
eart 


The dependence of vegetation, soil and hydrography on 


climatic conditions is so complicated that at a first glance | 


pf attempt to evaluate them quantitatively may appear 
to be arisky one. However, the returns that are pro 
even by a partial solution of the problem seem to be suf- 
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ficient to justify an attempt. The problem as a whole is 
complicated enough, but a partial solution seems to be 
wholly feasible. 

The geographic-complex method of investigating climate 
calls for the oe of some sciences and methods 
that are rather foreign to contemporary climatology. It 


calls for the cooperation of climatology, ecology, plant 


biochemistry and plant physiology, soil science, hydrology, 
and geomorphology. The climatologist should divorce 

from conventional office work with figures obtained 
from meteorologic observations. He should instead 
familiarize himself with the region under investigation. 
He should gather his data by means of a series of clima- 
tologic expeditions and then work out his findings with a 
microscope or in the chemical laboratory, with the final 
aim of giving a picture of the climate of the region. If 
the geographic-complex method is to be applied practically, 
two problems must be solved: 

First, the discovery in the landscape of climatic indi- 
cators that possess quantitative functional relations to cer- 
tain elements of climate or to certain combinations of these 
elements; and second, the development of methods for 
determining “reduction factors’’ to be used in translati 
numerical values of the landscape indicators into numeri 
values of climatic indicators. ese two problems can be 
solved by research at a fixed station, the results obtained 
in the office being verified by observation in the field. 
Climatologic expeditions appear to be the best field 
method in the geographic-complex study of climate. 


CLIMATIC INDICATORS IN THE LANDSCAPE 


At present only a few landscape indicators of climate 
are known. It is believed that through broad systematic 
study a number of indicators may be found, of which the 
most significant ones may be selected for use. In search- 
ing for indicators it is essential to avoid tying up a certain 
iadienter too rigidly with the whole range of fluctuation of 
a single climatic element, or a mechanical application of the 
same indicator in different types of climate. 

Each indicator should be used only locally, and its 
significance in different seasons of the year should be as- 
certained. Landscape indicators of climate are no more 
nor less than witnesses’ statements given by the vegeta- 
tion, soils and waters of a given locality concerning its 
climatic regime. All such “statements” have a very indi- 
vidualistic character and may be distorted by many cir- 
cumstances. Therefore it appears necessary to make 
certain the possibility of cross-checking any climatic 
phenomenon with many indicators and to arrive through 
numerous observations at the conclusions sought. It may 
happen that a given indicator will reflect a certain complex 
of climatic elements, and = yp that a given element of 
climate will be characterized, not by one indicator, but 
by many indicators taken together. 

In this connection, a question may arise in the future 
as to the necessity either of Gp orcs the present 
system of measured climatic elements with complex 

uantities computed from observed data, or of differen- 
tiating the elements observed at present. Finally, land- 
scape indicators of climate should be selected so that they 
will characterize the results of the prolonged operation 
of a climatic element, of its cyclic variations and of the 
extreme values that it assumes. 

This is of course a maximum program; but if a solution 
cannot be attained with the help of one indicator, it 
would perhaps be possible to achieve it with the aid of 
another or of a combination of several indicators, 


r 


; 
Ag 


‘ 

ots 

us 
uF 

he 
a 

‘ 


216 MONTHLY WEATHER REVIEW 


Let us consider some more or less familiar climatic 
indicators in the landscape. The most generally familiar 
one is increment of tree growth. Numerous investiga- 
tions, mostly carried out in the United States, have been 
devoted to the study of the thickness of annual rings 
and of growth in height, chiefly in relation to amount of 
precipitation and temperature of the air. 

Such investigations have been conducted from a silvi- 
cultural or a paleoclimatologic point of view; sometimes 
they have the appearance of being mere deductions from 
some combination of the observational data. The results 
of these investigations are rather controversial. Their 
dubious character may be explained by the lack of a 
uniform methodology and by the great variety of field 
data. On the other hand it may be explained by the 
fact that in different regions the woody ie coe reacts 
differently to changes in climatic regime. In arid regions, 
for example, increment in diameter reflects chiefly the 
precipitation regime, while in northern latitudes, where 
moisture is abundant, the temperature regime is of more 
importance. 

t is possible that a comparison of magnitude of incre- 
ment in trees with magnitude of evaporation would give 
interesting results. ee growth is undoubtedly also 
affected by temperature and moisture of the soil, but 
these factors in their turn are linked with air temperature 
and precipitation. Less known but very valuable indica- 
tors of temperature are biochemical ones. The investiga- 
tions of S. L. Ivanov in the Soviet Union have shown, 
for example, that the iodine-number of fats contained in 
seeds can be used as a very accurate indicator of the 
temperatures ——s in the place where the parent 
plant grew. ong biochemical indicators, indicators of 
radiation should also be mentioned. 

It would appear that plant biochemistry will provide 
the largest number of climatic indicators. Climatologists 
should therefore pay the utmost attention to the possi- 
bilities that plant biochemistry offers. 

Flag-like crowns of trees, especially on mountains, and 
probably differences in the concentric pattern of the 
annual ri as well, may be used as indicators of the 
direction of prevailing winds. In deserts the orientation 
of sand dunes may be used as wind indicators. Pecu- 
liarities in the location of crowns of trees in arctic regions 
may serve as indicators of depth of snow cover. Humidity 
of the air may perhaps be judged by the degree of pubes- 
canes of certain species of willows, or of other suitable 
plants. 

The possibility is not excluded that soil qualities may 
be used as climatic indicators. The extent of frozen soil 
may be ascertained by study of the development of the 
root systems of plants. 

Study of the regime of bodies of water has as yet been 
neglected by climatologists. Yet the study of the details 
of surface run-off in mountainous country and of the 
characteristics of temporary or permanent mountain 
streams may yield most reliable information regarding 
amount and intensity of precipitation. Particular atten- 
tion should also be paid to the regimen of swamps. 

The above list of climatic indicators is neither complete 
nor systematic. This list, which is adapted to the temper- 
ate zone, is given saace as an illustration, and it could of 
course be greatly amplified by the inclusion of a multitude 
of edaphic, geologic, hydrologic, geomorphologic and 
phenologic indicators. 

For the purposes of the geographic-complex study of 
climate, indicators that react quantitatively to variations 
in the climatic elements will be most significant. But at 
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the same time merely qualitative indicators should not 
be neglected. The a will always predomi- 
nate in number and a skillful cross-examination of such 
indicators may be very useful in the complicated problem 
of constructing a picture of the regime of the climate. 

Monographic studies of individual indicators will assist 
in selecting the most significant ones and will constitute 
the most convenient — These monographic 
studies will also help in developing the technique of gath- 
ering data pertaining to a given indicator and evaluating 
its seasonal and geographic significance. 


DETERMINATION OF REDUCTION COEFFICIENTS (FACTORS) 


The general considerations stated above are equally 
—— to the second problem of the investigation of 
climate by the pee ne method; namely, the 
determination of the reduction factors (coefficients) that 
are to be used for converting the numerical values of the 
landscape indicators into climatic indices. These reduc- 
tion coefficients would be found through comparison of 
the numerical values of the landscape indicators in the 
immediate vicinity of meteorologic stations with the 
numerical values of the climatic elements obtained by 
direct observation at the stations. The technique of 
solving the problem would be worked out in the actual 

rocess of determining the separate reduction coefficients. 
t is unnecessary to state that in calculating these coeffi- 
cients, as in the definition of climatic indicators, it will 
be impossible to use a uniform routine approach. The 
most dangerous approach would be a mechanical ‘‘book- 
keeping” method consisting in the comparison of the 
values of landscape indicators with mean annual and 
monthly climatic data, without a substantial preliminary 
understanding of the dynamic relation of the landscape 
indicators to the climatic elements that determine them. 

Moreover, it will be impossible to assign a@ priori a 
permanent significance to the reduction coefficients. It 
is probable that these coefficients will have an annual 
march and will be applicable only to a certain geographic 
region. In practice, the methodology both of the defini- 
tion of climatic indicators and of the determination of re- 
duction coefficients should be worked out simultaneously. 
In the former the leading role belongs to botany, pedology, 
or the peculiarities of the land- 
scape indicator used—while in the latter the leading part 
is played by climatology. These circumstances deter- 
mine the distribution of work among different specialists 
until the time when climatologists become familiar with 
the information to be drawn from auxiliary sciences that 
is necessary in order that the relations existing in Nature 
between landscape and climate may be understood. 


CONCLUSION 


The present article has aimed merely to present the 
general ideas of the proposed method for the study of 
climate, and to show in heead outline a practical way of 
developing the method. The complexity of the relation 
that exists between climate and landscape is fully appre- 
ciated. But the multitude and variety of the objects in 
Nature that reflect climate provide a wide and promising 
field for the search after the indicators of climate in the 
landscape. Such a search, properly organized and 
employed on a large scale, will undoubtedly reveal means 
for simplifying the entire problem and will also yield 4 
considerable amount of accessory information sufficient 
for the practical realization of the proposed method of 
climatologic investigation, 
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TROPICAL DISTURBANCES OF AUGUST 1940 


By Jean H. GALLEnne 


There were three tropical disturbances in the North 
Atlantic and the Gulf of Mexico during the month of 
August. The earliest, that of the 2d—10th, was confined 
to the Gulf of Mexico. The second, that of the 5th-17th, 
was of the West Indian % and its course lay over the 
North Atlantic ocean. e third originated over the 
North Atlantic Ocean rather late in the month and will 
be deseribed in the September Review. 


DISTURBANCE OF AUGUST 2-10 


This disturbance had its inception in the southern end 
of an extra-tropical low-pressure trough which moved 
off the coast of South Carolina and Georgia. A wave 
developed on August 2, off Jacksonville, Fla., and moved 
southwestward across Florida into the northeast portion 
of the Gulf of Mexico by the 3d, where a rather shallow 
Low 1,012.5 millibars (29.90 inches), with definite cyclonic 
wind circulation was charted. The disturbance moved 
steadily west-southwestward with increased intensity 
during the next 24 hours and ships’ reports indicate 
that 1t was centered on the morning of August 4 near 
latitude 28° N., and longitude 87° W., from where it 
progressed in a slight curve to the right during the 4—5th. 

Heavy rain squalls and fresh to strong shifting gales 

were encountered by vessels in the central and north- 
central portions of the Gulf of Mexico on August 5, 1940. 
At 12:50 a. m., of the 5th, the American S. S. Connecticut, 
near latitude 26°45’ N., and longitude 88°06’ W., re- 
ported a barometer reading 1,004 millibars (29.64 inches), 
strong gales and rough sea; the wind increased to force 
11 (Beaufort scale) shortly after 2 a. m. This is the 
highest wind of record reported from any vessel in con- 
nection with this disturbance. At 7 a. m., on August 5, 
the center of the storm was charted about 110 miles 
southeast of Port Eads, La. The American motor vessel 
Rhode Island at 6:07 p. m., of the same day met south- 
southwest winds of force 9, with rough sea and very heavy 
rain. 
The disturbance continued in a west-northwest direction 
during the 6th which carried the center south of the 
Louisiana coast toward Texas, where it passed inland on 
August 7, just east of Sabine. The storm at this point 
was of small diameter, with the path of hurricane winds 
about 20 miles wide in the Port Arthur-Sabine area. 

The following table gives the recorded maximum wind 
velocities and the lowest pressures at stations on and near 
the Gulf coast, during the passage of the disturbance. 


Lowest 
Station Wind Time pressure, Time 

inches 
Apalachicola, Fla_......... 32-NE 5th-3:43 a. m._.._. 29.82 | 4th-5:30 p. m. 
E..... 5th-7:38 a. m...__- 29.82 | 4th-6:00 p. m. 
5th-3:00 a. m. 
29-NE 6th-6:01 a. m_..... 20.84 | 5th-2:00 a. m. 
New Orleans, La__........ 32-E...... 6th-4:55 a. m_..... 29.71 | 6th-6:15 a. m. 
merweed, ...........- 6th-7:00 a. m...... 29.40 | 6th-3:00 a. m. 
Lake Charles, La_.....___- 50-E...... 7th-9:30 a. m___... 29.50 | 7th-7:30 a. m. 
Port Arthur, Tex.......___ 82-NE___.| 7th-12:47 p. m_...- 28.87 | 7th-1:15 p. m. 
Galveston, Tex...........- 34-NW ___| 7th-4:10 p. m_____. 29. 50 | 7th-7:00 p. m. 


An extract from the report of E. W. Torrence, meteorol- 
ogist in charge at Port Arthur, Tex., follows: 
The barometer began a definite downward movement as early 


as 10 a. m. of the 6th. The fall was rapid from 8 a. m. to the low 
point at 12:15 p. m. Recovery immediately after the minimum 


pemeure was even more rapid than the fall. At Port Arthur the 
owest pressure for this station was 977.7 millibars (28.87 inches), 
considerably lower than the previous low barometric pressure 
reading of 994.5 millibars (29.37 inches) recorded on October 16, 
1923. The 5-minute maximum was 82 miles an hour from the 
northeast at 11:47 a. m., and the 1-mile extreme was 91 miles per 
hour. The total rainfall from midnight of August 6-7 to noon of 
the 8th was 5.87 inches. 


During the evening of August 7, the storm recurved 
to the right with accompanying marked increase in rainfall 
over southwest Louisiana. At 7 a. m. of the 8th, it was 
centered a short distance northeast of Houston, Tex., with 
decreased intensity. For the next 48 hours the disturb- 
ance moved rather slowly in a north-northeasterly direc- 
tion, ciedyotng on the evening of August 10 in north- 
central Arkansas. 

From reports at hand, indications are that only one 
death resulted from the storm. A Chinese fisherman 
was drowned in Barataria Bay, north of Grand Isle. 
Losses in crops, roads, and property damage due to wind 
and heavy rainfall, are estimated at more than $1,743,550. 

Passage of this hurricane from the eastern Gulf of 
Mexico was completely covered by warnings and ad- 
visories by the Weather Bureau forecast center at New 
Orleans, La. 


DISTURBANCE OF AUGUST 5-17 


The morning charts of August 5 showed some indica- 
tions of a slight disturbance centered between St. Martin 
and St. Thomas Islands. Severe squalls of 44 miles an 
hour were recorded at 10:04 a. m. at San Juan. By 6 
p. m. of the 5th, the depression was located a short dis- 
tance north of Mona P e, having moved very rapidly 
in a west-northwestward direction during the preceding 
10 hours. The Dutch motor vessel von, near 
latitude 19°36’ N. and longitude 65°48’ W., at 5 p. m. of 
August 5, reported fresh easterly gales with barometric 
pressure 1,012.5 millibars (29.90 inches). 

Cloudy weather with high winds and moderate to rough 
seas was encountered by ships in the vicinity of the path 
of the disturbance as it continued to move in a west-by- 
north direction during the 6th. The center passed a 
short distance to the south of Turks Island at noon of 
August 6, with mommy J pressure, 1,003 millibars 
(29.63 inches) accompanied by winds of 30 miles an hour. 

During the next 3 days the disturbance showed little 
tendency to increase in intensity as it moved to the north- 
ward. It was located near latitude 29°41’ N., and 
longitude 74°15’ W., on the morning of A t 9. At 
4 a. m. of August 10, the American tanker Meton, near 
latitude 32°12’ N., and longitude 77°42’ W., recorded a 
barometer pressure reading of 1,008.5 millibars (29.81 
inches), with overcast squally weather, east winds of 
force 8, and high seas. 

The first indications that this storm had developed to 
hurricane intensity were received from the American 
S. S. Maine, giving her noon position as approximately 
32°03’ N., and longitude 77°18’ W. The ship’s daily 
journal of August 10th shows that the vessel met east- 
southeast wind, force 10 increasing to full hurricane 
strength at 4 p. m. (local ship’s time), with vey high and 
rough east-southeasterly sea, large heavy swell and r 
visibility. The barometer fell — rapidly until about 
8 p. m., when it became steady and began to rise slowly. 

The hurricane cro the coast at about 4 p. m. of 
August 11, near Beaufort, S. C., where moving inland, 
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its course curved to the westward, passing just north of 
Savannah, Ga., between 5 and 6 p. m. on the same day 
A report of the storm by the forecaster at Jacksonville 
Fla., Grady Norton, includes the following: 


The lowest pressure at Savannah was 28.78 inches (974.7 mb.) 
and highest wind 73 miles per hour from north, just before 
of center. A lull occurred from 5 to 6 p. m., during which the wind 
drop to 9 miles per hour, then shifted to south and increased 
to whole gale. Winds of hurricane force were experienced from the 
Savannah area nearly to Charleston, (Charleston maximum velocity 
66 miles per hour for 5 minutes) a distance of about 90 miles. 
Damaging gales extended north of Charleston to Georgetown and 
south of meen to Brunswick. ‘Tides were very high north of 
the center, Charleston reported 10.7 feet above mean low tide. 

Property damage amounted to about $1,500,000 at Charleston 
and nearby beach resorts, nearly $1,000,000 in the Savannah area; 
and about $500,000 elsewhere between these places, much of which 
was at Beaufort, 8. C. The total damage to property along the 
coast was, therefore, about $3,000,000. Reports are somewhat 
confused as to loss of life. The larger communities (Savannah 
Beaufort, and Charleston) had very few casualties; none occurred 
at Charleston and Beaufort and only two at Savannah, and one of 
these was by heart failure due to fright, rather than injury. In the 
coastal area between Savannah and Charleston a considerable num- 
ber lost their lives. Early press reports indicated 35 dead but some 
at first thought dead were later found safe and the exact number may 
never be known, but it is believed to be not more than 20 for the 
entire coastal area. 

The coast is indented by many inlets, islands, marshes, etc. 
Some of these islands are inhabited by Negroes living in flimsy 
shanties or houseboats, without communication facilities and hard 
of access. The small number of deaths under these conditions 
is considered remarkable, and indicates the effectiveness of the 
Coast Guard and other agencies in reaching these remote ple 
with the warnings and getting most of them to places of safety in 
advance of the storm. In addition to these rather inaccessible 
places, there are a number of popular beach resorts ordinarily 
visited by thousands of —— over week-ends. A particular 
attraction this Sunday was to be a yacht race at Charleston. The 
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of people. It will be seen, therefore, but for the effectiveness of 
the ene the loss of life and property would have been much 
r. 

Aside from the doubtless saving of many lives, the money value 
of property saved was several hundred thousand dollars, probably 
$500,000 in small craft and automobiles alone. It will be seen, 
therefore, that the value of property saved in this one storm would 
be sufficient to maintain the entire hurricane warning service for 


many years. 

After leaving the coast the storm moved slowly to the southern 
Appalachian Mountain region attended by torrential rains and 
disastrous floods in many sections of Georgia, Tennessee and the 
Carolinas. Press reports indicate more than 30 deaths and prop- 
erty damage of many millions of dollars in these flood areas, as 
well as tremendous crop damage. This indicates that the storm 
caused far more damage and destruction by the floods than by the 
hurricane winds it gave in the coastal sections, 


A preliminary report of river and flood conditions asso- 
ciated with this disturbance will be found elsewhere in 
this Review. 

During the afternoon of August 11, a sea-level pressure 
reading of 974.7 millibars (28.78 inches) was recorded at 
Savannah, Ga. This is the lowest ever recorded at the 
Weather Bureau Office at that place. 

During the next 4 or 5 days, as the storm moved over- 
land, it diminished rapidly in intensity and its progressive 
motion was rather erratic. Its positive identity was lost 
on August 15. 

Timely and accurate warnings were issued from the 
Weather Bureau Offices at San Juan, Jacksonville, and 
Washington, D. C., covering the movements of this 
hurricane. 

Approximate tracks of both the disturbances described 
in this article are shown on the accompanying chart. 
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NOTES AND REVIEWS 


SveERRE PetrersseN. Weather Analysis and Forecast- 
ing. N = York (McGraw-Hill Book Co.), 1940. 505 

., 249 figs. 

PPthe purpose of this book is to assemble the practical 
methods now available (most of them develo compara- 
tively recently) for forecasting weather on the basis of phys- 
ical principles. A general knowledge of meteorology is pre- 
supposed, and only those aspects of Steet | are treated 
which experience has shown to be directly applicable 
to actual forecasting. The book embodies the original 
theoretical investigations and the accumulated experience 
of the author in synoptic meteorology over a lo riod 
of years. The author’s methods are distinguished by the 
introduction of precise formulations of synoptic concepts, 
in terms of quantities that can be measured in ordinary 
meteorological observation. 

The first chapter contains a brief treatment of 17 dif- 
ferent quantities in terms of which the oe charac- 
teristics of air masses may be described. It is followed by 
a chapter on the theory of atmospheric stability, convec- 


tive phenomena, and fo6, and the uses of various thermo- 
dynamic diagrams. Chapter III discusses the source 
regions, production, classification, and transformation of 
air masses. Two chapters are then devoted to the funda- 
mental dynamical equations of motion, the gradient wind, 
kinematic tre frontogenesis, and the characteristic 
phenomena of fronts, followed by a chapter on waves and 
the wave theory of cyclones. Chapter VIII is on isen- 
tropic analysis, and was written by Jerome Namias. Two 
chapters on the kinematic forecasting of the displace- 
ments of pressure systems, fronts, and air masses, and the 
forecasting of deepening and filling, are followed by the 
concluding chapter on the actual technique of analysis 
and forecasting, with several examples. 


Epmunp Scuutman. A Bibliography of Tree-Ring 
Analysis. Tree-Ring Bulletin (University of Arizona, 
Tucson), Vol. 6, No. 4, April 1940. This entire issue of 
the Tree-Ring Bulletin is devoted to a 12-page bibliog- 
raphy comprising 412 titles on tree-ring analysis. 


METEOROLOGICAL AND CLIMATOLOGICAL DATA FOR AUGUST 1940 
[Climate and Crop Weather Division, J. B. Kincer in charge) 


AEROLOGICAL OBSERVATIONS 
By Eart C. 


The mean surface temperatures during August (Chart 
I) were above normal over most of the United States; 
temperatures were slightly below normal, however, over 
considerable of the western part of the Mississi pi River 
Valley area, and a small area in northeastern Texas had 
temperatures from 2° to 3° (F.) below normal. Tempera- 
tures were also below normal over the northern Atlantic 
States, with temperatures about 3° below normal in New 
Jersey and eastern New York. The warmest area for 
the month, relative to the normal, was Montana, western 
Wyoming, northern Utah, and northern Nevada with mean 
temperatures about 5° above normal in most of this area. 

At the 1,500-meter level the direction of the resultant 
winds for the month (chart VIII) was considerably to the 
north of normal (clockwise turning) over the Atlantic 
Coast States and over eastern Texas. The direction 
of the resultants for the month had the opposite turning 
over the Great Lakes and the east central states. The 
same general diversion from normal in the direction of the 
resultant winds for August occurred at the 3,000-meter 
level as at the 1,500-meter level, except that the shift of 
direction to northward was more pronounced over eastern 
Texas and extended over Oklahoma. Based on data for 
the small number of stations for which 5 a. m. normal 
records are at hand, the direction of the resultant wind 
for the month at 5 p. m. was south of the correspondi 
5 a. m. normal over the eastern half of the country an 
over the extreme northwest with the opposite shift occur- 

over the remainder of western United States. 

he 5 a. m. resultant velocity for August was in general 
below the normal resultant velocity over the United States 
at both the 1,500-meter and the 3,000-meter levels. The 
resultant velocity was about 3 meters per second below 
normal at the 1,500-meter level along the northern At- 
lantic coast and at ne N. Dak., while the correspond- 
ing velocity was slightly over 4 meters per second below 
normal for the 3,000-meter level at Fargo and Sault Ste. 
Marie. At the 5,000-meter level the 5 p. m. resultant 


normal was considerably above the corresponding 5 a. m. 


velocity over the South Central States and was consider- 
ably below this normal over the Northeast and North 
th ha decided _shif 

in August the areas having a deci shift in 
direction of the resultant winds from normal, at both the 
1,500-meter and the 3,000-meter levels, agree well with 
the areas having corresponding surface temperature 
departures for the month. 

At the 1,500-meter level the direction of the 5 p. m. 
resultant for the month was south of the corresponding 
5 a. m. resultant (counterclockwise turning) over a large 
part of the United States. The opposite shift in resultant 
wind direction at this level occurred over the Great Lakes 
and Y ma of the North Atlantic States, over part of the 
Southeastern States and over most of the extreme western 
and extreme southwestern portions of the country. 
At the 3,000-meter level the shift of the resultant wind 
to the northward from 5 a. m. to 5 p. m. was noted over 
larger areas, this shift having occurred over the Gulf 
coast, southern Atlantic coast, part of the east Central 
States, over the Pacific coast and most of the Southwest 
and West Central States. 

The changes in resultant velocity at 5 p. m. from those 

at 5 a. m. were well distributed at both the 1,500-meter 
and the 3,000-meter levels. At the 1,500-meter level, 
however, the West Central, the Central, and the South- 
eastern States all showed lower resultant velocities at 
5 p. m. than at 5 a. m., the velocity departures in this 
area amounting to a decrease of Beaufort force one or 
two. 
It is of interest to note that at Las Vegas, Nev., the 
pilot balloon observations attained a height of 18 kilo- 
meters or over on 16 days during the month and that the 
resultant wind, based on those observations was 118° 
(ESE), 2.0 meters per second for that level.| 

The upper air wind data discussed above are shown in 
table II and in charts VIII to XI. 

At all levels from 3,000 meters up to at least 17,000 
meters over the United States (table I) the highest mean 
monthly pressures for the month of August occurred over 
the extreme southwestern part of the country; the maxi- 
mum occurred at Phoenix at most of these levels. At 


‘ 
ud 
‘ 
. 
A. 
~ 
~ 
3 
an 
~ 
. 4 


220 


several of the levels above 8,000 meters, however, the 
mean pressure at other stations (Brownsville, San Diego, 
or El Paso) were the same as at Phoenix. The lowest 
mean monthly pressure occurred at Sault Ste. Marie at 
the 15,000-meter level as well as at all levels from 3,000 
meters to 13,000 meters inclusive. At the 14,000-meter 
level the same minimum pressure, 151 mb., was recorded 
at Great Falls, Mont., and at Sault Ste. Marie, Mich., 
while 110 mb. pressure was recorded at three stations, 
Great Falls, Joliet, and Sault Ste. Marie, at the 16,000- 
meter level. 

Mean monthly pressures were the same or lower in 
August than in July at most stations for all levels below 
5,000 meters. At higher levels mean pressures were 
higher in August than in July over the eastern half of 
the United States and along the Pacific coast with little 
change over the rest of the United States. The station 
showing the largest increase in mean pressure at upper 
levels from July to August was Sault Ste. Marie, this 
increase being 4 mb. at 8,000 meters, 6 mb. at 11,000 
meters, and 5 mb. at 14,000 meters over this station. 

The greatest difference between the mean maximum 
pressure for August and the corresponding mean minimum 
was 12 mb. which occurred at the 8,000-meter level. 
The steepest pressure gradient at this level occurred 
between Lakehurst and Washington where a difference of 
3 mb. was noted along a horizontal distance of less than 
200 miles. Another steep pressure gradient, a difference 
of 5 mb., occurred between Sault Ste. Marie and Joliet. 

At levels below 8,000 meters the mean temperatures 
were in general higher in August than in July over the 
Great Lakes and East Central States and along the 
Pacific Coast and were lower than in July over the balance 
of the country. Almost without exception mean temper- 
atures were higher than in July at all thousand-meter 
levels from 9,000 meters to and including 13,000 meters. 
At the 14,000-meter level four stations in the eastern half 
of the country and one in the western half had mean 
temperatures in August lower than those in July. At 
levels from 15,000 meters to 18,000 meters inclusive, mean 
temperatures were generally lower than in July except 
that in the southwest temperatures were higher. At El 
Paso, for example, the temperature at these four levels 
averaged nearly 2° C. higher than in the previous month. 

At levels below 5,000 meters mean temperatures were 
generally lower than in August of 1939 except over the 
Southeast, the Gulf Coast and over the West Central 
States where small increases in temperature from those of 
the preceding year were noted. At most of the thousand- 
meter levels from 5,000 to 14,000 meters inclusive, tem- 

ratures were lower than in 1939 at Oakland and at 
Joliet and were higher than 1939 at Denver and El Paso. 
At most other stations no marked temperature changes 
from the previous year were evident. 

The maximum altitude of the level of mean freezing 
temperature for August was 5,100 meters over Phoenix 
and the minimum altitude of this level was 3,700 meters 
over Sault Ste. Marie. The altitude of mean 0° C. 
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temperature was 4,900 meters or higher at all Weather 
Bureau Stations south of 35° N. latitude, while the cor- 
responding altitude ranged between 4,400 meters and 
4,800 meters for such stations in the United States between 
35° and 45° latitude and was the same or lower for all 
stations north of this latitude belt. The altitude of the 
level of average freezing temperature was several hundred 
meters higher than in July over the eastern half of the 
country, the maximum increase of 800 meters occurring 
over Sault Ste. Marie. 

The lowest free-air temperature at standard one thous- 
and meter levels in August was —82.6°C. (—116.7° F.) 
recorded at 16,000 meters over Brownsville, Texas. 
Minimum temperatures of —70° C, (—94° F.) or lower 
were recorded at al! radiosonde stations in the United 
States south of 35° N. latitude while the minimum 
recorded at all stations (except Lakehurst) north of this 
line was —70° C. or higher, with the highest minimum 
observed in the United States, —63.2° C. (—81.8° F.) 
occurring at Bismarck, N. Dak. 

Table 3 shows the maximum free-air velocities and their 
directions for various sections of the United States during 
August, as determined by pilot-balloon observations. 
The extreme maximum for the month was 53.6 meters per 
second (119.9 miles per hour) observed over Huron, 
S. Dak. on August 5, 1940. This high wind was blowing 
from the west at an elevation of 9,540 meters (nearly 6 
miles) above sea level. A maximum, 58 meters per 
second, for the month of August occurred last year over 
Huron, S. Dak. at 13,740 meters above sea level. In 
August 1938 a still higher maximum wind, 69.8 meters per 
second, was observed at an elevation of 2,660 meters over 
Havre, Mont. 

Tropopause data for August showing the mean altitude 
and temperature of the tropopause at various stations are 
shown in table 4 and on chart XIII. 


MEAN ISENTROPIC CHART! 


Two anticyclonic eddies are the most prominent 
features of the mean isentropic chart (@=314°) for August 
1940 (chart XII). The eastern cell is displaced southward 
of its usual position, resulting in above normal precipita- 
tion in the Middle and South Atlantic States, but with 
large deficiencies in New York and New England. Down- 
slope motion is indicated by the resultant winds in the 
region west of the Rockies, where little or no precipitation 
occurred; but over the en Mississippi Valley marked 
upslope components are shown, and as a consequence the 
precipitation was above normal. The large excesses in 
precipitation in Louisiana, as well as those in Norih 
Carolina and Virginia, were due largely to tropical cyclones 
the effect of which was not prolonged enough to show up 
on the mean moisture pattern. 

The data for Medford, Oreg. were neglected in con- 
structing chart XII because the mean there was b 
on only 18 observations. 


1 Prepared by the Research Division. 
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TaBLe 1.—Mean free-air barometric pressure in millibars, tem ature in ees Centigrade, and relative humidities i percent, obtained 


Stations and elevations in meters above sea level 
Altitude Bismarck, N. Dak. Brownsville, Tex. Charleston, 8. C, Coco Solo, C. Z.12 Denver, Colo. El Paso, Tex. Ely, Nev. 
(meters) (505 m.) (6 m.) (14 m.) (15 m.) (1,616 m.) (1,193 m.) (1,908 m.) 
m. 1. 
Num- R Num- R Num- R Num- R. |Num- R Num- R Num- R 
berof| P.| T |berof; P. H. |berof| P. T H. |berof| P. T. H. |berof; P.| T. H. |berof; P.| T. |berof; P.| T. 
obs. obs. obs. obs. obs. obs. obs. 4 
31| 957; 18.2) 68 27| 1,013) 26.5) 85 1,014) 24.0) 91 1,013) 25.5) 96 31| 842) 18.3 21] 882) 23.6 811) 17.5) 28 
31] 904) 20.4) 55 27; +905) 22.5) 68 906; 20.3) 74 17; +904) 221) 92) Wet PRY SH te 
31| 852) 18.0) 54 27; =854) 20.5) 57 855) 17.7) 74 +854) 19.6) 91). 21) 852) 23.3) 47)... 
31) 804; 15.1) 53 27| + 805) 17.9) 53 806; 15.0) 70 16; 805) 17.1) 86 31| 805) 19.2) 57 21| 804) 20.8) 47 31 20.2; 25 
31] 757; 12.2) 53 27; +760) 15.0) 53 760} 12.3) 68 15} +759) 14.3) 84 31) 759) 16.2) 56 21; 759; 17.2) 49 31; 758} 20.1) 24 
31) 713} 9<.0) 53 27; +716) 12.1) 55 716} 9.7) 66 15} 714) 118 31| 12.9) 56 21) 715) 13.4) 54 31) 715} 16.4) 24 
31) 632) 2.9) 46 27; +635) 6.1) 57 634, 4.8 633) 6. 75 31) 634; 5.7) 62 20) 634; 6.1) 58 31 7.6, 2 
31) 558; —3.8 27; —.2) 55 29 —2.0) 66 20| 561) —.8) 63 31| 560) —1.5| 38 
31} 490!—10. 4 27; +495) —5.5| 45 404) —6.2) 493) —9.0) 65 20) 495) —6.8) 56 31) 404) —9.7) 45 
31| 430'—17.4 32) +435|—11.7| 38 28) 433)—15. 2 20) 435/—12.7) 53 31) 433/—15.8| 42 
31) 376)—25.1) 31 27| 35 381;—19.1) 28) 379|—22.0) 59 381/—19.5) 52 31| 378|—22.9) 38 
30} 326);—32.8) 29 27; 33 332| —26. 7 28) 330|\—29.7) 57 20) 332|—26.9) 51 1} 329|—30.9| 35 
28) 27; 33 288) —34. 9 29) 286|—37.8 20) 288|—34. 5 31) 286/—38.5) 32 
28) 243|—47.3)____ 26; 249) —43. 20) 30) 
28| 216;—48. 9) 214|—50.8 26) 212|—51. 20) 29) 
28; 178/—55. 5)____ 25 183) —58. 1 26 —56.9).___ 20) 29) 181|—56.6)____ 
25) 152) —57. 5}____ 24 156| —64. 1)_ 25 —61. 20) 157|—62.8)___ 20) 
24) 130)--59. 1)____ 24 —68. 2}___. 132; —68. 7 23 —4. 20) 133)—67. 1)____ 131|—64. 6)___. 
24) 111/—59.1)____ 23 —71. 3}___. —69. 3 22 —65. 20) 113|—69. 1)____ 28) 112/—64. 
24; 23 —70. 95| —67.3 19 —64. 3}____ 20; 26; 
21; 80|—57. 1}____ 20 —67. 80;—63. 9 18 —62. 20} 80/—61.0)____ 
69)/—55.8)____ 20 —64. 68'—61.3 16 —650. 7)___. 17| 69|—62.7)____ 19} 
7| 58\—54.6)____ 17 —61. 58|—59.3 9 —657. 12) 12; 
Stations and elevations in meters above sea level 
Great Falls, Mont. Joliet, Tl. Lakehurst ,N. J.1 Medford, Oreg. Nashville, Tenn. Norfolk, Va. ' 2 Oakland, Calif. 
Altitude (1,117 m.) (178 m.) (39 m.) (401 m.) (180 m.) (10 m.) (2 m.) 
(meters) m. s.1. 
Num- R Num- R Num- R Num- R Num- R Num- R Num- R 
ber of | H. ber of| P H. berof| P. H. ber of! P. H. ber of| P. H berof| P. berof| P. T H. 
obs. obs. obs. "| obs. obs. obs. *| obs. 4 
19.9) 32 29/ 995; 19.3) 85 1,014 17.0 92 19) 967; 22.4) 41 995, 22.9) 84 27; 1,019) 22.8) 87 31/ 1,014) 15.6) 84 
29! 959; 20.7) 70 31; 961) 16.8) 72 19} 956) 22.7) 40) 31} 959) 23.5! 73 27; 963) 21.4; 79 31; 957) 15.7) 738 
29) 905 18.7; 68 31 907; 14.8) 68 19) 902} 20.9) 41 31; 906) 21.1) 73 27; 909) 18.5) 74 31; 902) 21.1) 38 
20.4; 32 29; 853, 15.8; 72 31; 854) 12.4) 66 19| 851) 17.9) 47 31) 855) 17.9) 76 27; 857) 15.4) 72 31; 852) 20.4) 26 
17.5) 33 28 12.9) 76 31; 805) 10.3) 60 $02 15.8) 49 31) 806) 14.7) 75 27; +808) 12.1) 69 31; 803) 18.0) 21 
13.6] 35) 28) 757; 10.1) 72 31 758; 8.6) 45 756} 14.0) 47 31) 759) 11.9) 70 27; 761 9.4) 63 31 757; 15.0) 19 
9.4) 38 28] 713} 7.0) 70 31 713; +6.5| 35 19| 712) 11.4) 40 715; 9.5) 64 27; +716) 7.2) 31 713} 11.8] 17 
2.2) 44 27| 631 1.4) 66 30; 630) 1.6) 34 18 4.6 31; 634) 4.2) 59 27; 634 1.8) 47 31; 632) 62) 17 
—5.0) 42 26) 557| —4.3) 63 30} 556) —3.7) 25 18} 558) —2.2) 34 31) 560| —1.4) 57 26; 559) —3.8) 39 31 559; —1.8) 17 
—11.0) 42 26) 489/—10.3) 59 30| 489) —9.7) 22 17| 491) —8.7| 34 31] 493) —6.5) 31; 492) —8.8) 16 
—19.0) 40 429|—16.9) 55 30;  429/—16.4! 26 17) 431/—15.9| 34 31) 434/—12.4) 47)... 31 432}—15.8| 17 
—26.8) 40 26| 375,—-24.3| 54 +375/—23.5) 38 17| 376|—23.5) 33 29! 380|—19. 6 31; 377\—23.5) 16 
—34.9) 38 26) 326,—31.9) 54 29; 326/--31.0) 32 17| 327|\—31.8| 32 29) 331|—27. 2 31; 328/—31.8) 16 
—43. 1/_._. 26) 282|—39.9) ___ 29; 283\-38.5) 16 17| 284|—40, 288|—34. 9 31 284|—39.4|) 16 
— 50. 5)... 25) 29) 16) 245|—47.8)____ 26) 248)—42. 31 245) —46. 2)... 
—55. 6)... 24 29; 15) 210|—53. 26) 214'—49. 9)_ 30! 
—57. 23) 178, —57.0).___ 15| 26 184|—56. 9| 30 180|—56. 5)... 
— 59.0)... 23) 152|—60. 4)___ 29 153) —62. 4)____ 15) 26 156) —63. 0 30 154|—60. 
9)... 22) 130|—62.3)_.__ 29; 130/—64. 15| 25) 133|/—66. 8 28; 
—60. 0)... 21) 110'—62. 5)____ 28 111;—64. 14) 25) 112;—68. 4 26 111|—65. 
—58. 20) 93|—61.7)____ 27 95|—62. 21; 24 94|—64. 
— 57. 3/_._. 18; 24 14) 80;—61. 20! 80|—64. 22 80) —62. 5)... 
—55. 17} 68|—57.7|____ 23 68|—58. 12) 69|—59.7)____ 17| 68|—61.6)_ 21 68) —59. 
11] 57|—56. 14) 58|—59. 0). 19 
— 52. 4)___. 8} 49,—54.2).__ 6 48) —54.3)___. 6) —56.5)____ 9 50\—56.8 ll 49) --54. 


See footiotes at end of table. 
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TaBLe 1.—Mean free-air barometric pressure in millibars, temperature in degrees Centigrade, and relative humidities in percent, obtained by 
airplanes and radiosondes during August 1940—Continued 

Stations and elevations in meters above sea level 
Oklahoma Cit Omaha, Nebr Pear] Harbor, T. HH. Pensacola, Fla.' § Phoenix, Ariz. San Diego, Calif.! Sault Ste. Marie 
— Okla. (391 m.)" I'm.) (6 m.) (24 m.) (339 m.) (19 m.) Mich, (221 m.)’ 
m. s. 1. 
i Num- R Num- R ‘Num- R. Num- R Num- R Num- R Num- R 
ber of P.| T. | yy [ber of P.| T. | of| P. T. | of} P. | T. | jber of) P.| T. | of P. | T. | gy P.| T. 
obs. *| obs. obs. obs. obs. obs. *| obs. 
Surface ._......-. 970) 22.7; 77 31] 981} 20.5) 82 31) 1,014; 24.6) 81 31} 1,015; 24.5) 89 31) 970} 30.6) 40 1,011} 19.2) 83 31) 992) 14.9) 89 
31) 958]; 23.5) 70 31) 958} 20.6) 75 31} 959) 22.0) 84 31 24.1 31) 953; 32.8) 36 957; 18.0) 74 31) 960; 16.1) 75 
31} 904; 22.4) 63 31; 905} 19.2) 69 31} 905; 19.1) 90 31; 906) 21.0 31} 902} 30.9) 34 903} 23.3) 36 31) 906; 14.5) 71 
31] 854] 19.3) 64 31) 853) 16.8) 66 31} 854) 16.4) 86 31; 855) 18.0) 78 31| 852) 27.3) 36 853} 23.8) 27 31) 853) 11.5) 72 
31) 805} 16.5) 62 31; 804) 13.9) 64 31; 805) 14.9) 71 31; 806) 15.2) 74 31) 805; 23.1; 40 804) 21.4; 28 31) 803) 8.8) 71 
759] 13.9) 61 31) 758} 10.9 31 759) 13.1) 6&2 31 760; 12.5) 65 31) 760; 18.8) 47 758; 18.0) 26 31) 756) 6.2) 68 
31) 715) 10.8) 63 31} 714) 8.3) 61 31; 715; 10.8) 41 31; 716) 9.7) 58 31) 717) 15.0) 52 716} 14.3) 29 711; 3.5) 66 
31) 674, 65 31} 632) 2.1) 61 31; 633; 5.1) 33 31) +634) 3.7) 53 31) 636) 7.7) 61 635; 6.7) 32 30} 628) —1.6| 60 
31) 560) —1.6; 59 30) 558) —3.9 561) —2.6) 56 563; 0.8) 63 561) —0.7) 27 30) 553) —7.1) 57 
30) 493) —7.5| 51 30| 490} —9.5 404) —8.4 31| 496) —5.6) 62 495} —7.0| 20) 29) 486)—13.5) 54 
30} 433|—13.5) 47 29) 430|—15.7 434|—14.4) 50 31) 436/—12.0) 54 435|—13.5) 15 28) 426/—20.2| 50 
379/—20.9) 46 29) 376|—22.7 381)—21. 0}... 31) 382/—18.9) 47 380|—20. 7}.... 28) 370|—27.5) 50 
29) 330}—28.1} 44 29) 327|—30. 4 332|—28. 7)... 31) 333|—26.6) 44 331|—28. 5}.... 27| 322;—34.6) 47 
29} 287|—35. 9 29} 284|—38.1 288)|—36. 6) .... 29) 290|—34.3 288|—35. 6}... 27| 270|—41. 6)_.__ 
29) 248|—43. 7} .... 28} 245|—45. 0}. 249) —44. 6)... 29) 251/—42. —43. 27| 240|—47.4)___. 
29) 213|—51. 28] 211'—51.1 214|—53. 29) 216)—49. 213) —50. 27} 
24) 112}—69. 0} owed 27) 113|—68. 8} 113} —69. 25) 110)—58. 6)_._. 
Stations and elevations in meters above sea level Late report July 1940 
Seattle, Wash.' 8t. Thomas, V. I.'? Mitesee D.C." | Atlantic Station No. 14) Atlantic Station No. 2¢ Portland, Maine 
0.1. (27'm. (8 m.) (5 m.) (5 m.) (19 m.) 
Num- R Num- R Num- R. Num- R Num-} R Num- R. 
berof} P. | T. | |berof} P. | T. | |berof} P. | T. | |berof P. | T. | yy P.| T. |g iberof) P. | T. 
obs. *| obs. *| obs. *| obs. *| obs. *| obs. > 
1,014) 17.5 1,016; 28.4 23. 15.0) 92 
31; +960) 16. 961; 22. 19.4 17.9) 65 
1,000. 31; 905) 14.4 907; 19.4) 87 16.3 14.4) 65 
1,500_ 31; 853) 12.1 16. 14.0 10.7; 70 
2,000. 31; 803) 9.5 806} 14.8) 64 11.6 6.8) 74 
31; 756) 7.1 12.5 9.0 4.3) 74 
31; 48 7i 9. 51 8.4 6.7 1.4) 75 
000 1 —59.9 173| —56. 3} .... 
—62. 6 — 55. 6)... 
128)| —59. —62. 6)... 126) —56. 5)... 
111}—61. 108) —56. 5}.... 
94; —60. —55. 
1U.8. Navy. Norte.—All observations taken at 12:30 a. m. 75th meridian time, except those at 
? Airplane o ations. Washington, D. C., and Lakehurst, N. J., where they are taken before 5 a. m., 75th 
?In or near the 5° square: meridian time. At Norfolk, Va., observations are taken at about 6 a. m., and at Pearl 
Lat. 35°00’ N.. to 40°00’ N. g pei - SF in this table are based on less than 15 surface or 5 standard 
Long. 55°00’ W. to 60°00’ W. level observations. 
‘ near © square: Number of observations refers to pressure only, as tem ure and humidity data are 
Lat. 40°00’ N. to 45°00’ N. daily o when the temperature is below —40.0° C. 


Long. 40°00’ W. to 45°00’ W. 
* Airplane observations and radiosondes. 


| * | 


| 


Nashville, 
Tenn. 
(194 m.) 
: 
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suoyealsqg | 
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Directions 
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940. 
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uring 


n time) d 


ies in meters per seco 
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L. 


AYPOPA | 


= 270°)—Velocit 
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Vegas, 
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winds based on pilot balloon 
degrees from North (N=3860° 


given in 


resultant 


ree-atr 


Fi 


August 1940 


TABLE 2 


223 
Abilene, | A!buquer- | 4 tients, Billings, Bismarck,| Boise, | Browns- | Buffalo, Burling- Charles- | Chicago,| Oincin- | Denver 
Tex. wo Mex. “Ge. Mont. N. Dak. Idaho ville, Tex,{ N. Y. ton, ton, 8. C. Tl.’ | nati, Ohio Colo. 
(537 m.) 1,630 m. (299 m.) (1,095 m.) (512 m.) (870 m.) (7 m.) (220 m.) (132 m.) (18 m.) (192 m.) (157 m.) (1,627 m.) Pan 
a 3 a | 
ae o 
145: 
2 
36 | 31) 20 
38) 31) 
153) | 30) 23 
159 29) 25. 
69} 28) 26 
| 24) 27 
177) | 20) 26 
210) | 18} 28 
87} 15) 29% 
66 | | 10) 299 
B51) 
39) 
. 
an 
i: 
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TaBLe 3.—Mazimum free air wind velocities (m. p. 8.), for different sections of the United States, based on pilot-balloon observations during 
August 1940 

Surface to 2,500 meters (m. s. 1.) Between 2,500 and 5,000 meters (m. s. 1.) Above 5,000 meters (m. s. 1.) 
Diree- | g Diree- ae gS Diree- 
33 © 
a = A = = A = < 4 
Northeast! 24.1| WNW 1,000 | 25 | Caribou, Maine-_-_- 37.1 | SSW... 3; 260 | 24 | Elmira, N. 45.2 | 16,200 | 15 4 
East-Central ?____. 31.1 | ESE.. 2,370 | 12 Tenn__..|| 28.8 | ESE....| 2,501 | 12 Knoxville, 44.0 | 16,840 | 4 | Nashville, Tenn. 
Southeast 27.4 | 1,600 | 8. 21.7) E.......; 2,501 | 11 | Spartansburg, S. C_.|| 47.0 | ENE___| 33,482 | 31 | M i, Fla. 
North-Central 39.0 | NNW...| 1,260 | 15 inneapolis, Minn.|| 36.6 | NW---..- 4,600 | 24 | Alpena, Mich 4). 9,540 | 5 | Huron, S. Dak. 
Central 30.9 | SW..... 1,580 | 24 | Dodge City, Kans__!| 33.2 | 3,220 | 26 | Wichita, Kans. 42.0 | 12,340 | 6 | Omaha, Nebr. 
South-Central ¢___| 35.0 | SSW....| 1,900 | 3 | Amarillo, Tex....._- i SW..... 3,910 | 27 Oklahoma City, || 353.0 | WNW-_-_| 9,510 | 27 | Big Spring, Tex 
Northwest 7_.......| 33.0 | NW-.... 1,143 | 9 | Ellensburg, Wash___|| 37.2 | SW_-..-- 3,556 | 31 | Havre, 45.6 | 7,820 | 1] Ellens , Wash. 
West-Central 42.0 | NNW...| 2,240} 7/C 26.5 | NNW-...| 2,501 | 10 | Cheyenne, Wyo-.....|| 47.8 | 11,395 | 3| Rock Wyo. 
Southwest 2,000 | 18 | El Tex. 2,910 | 18 | El Paso, Tex........ 46.5 | W_......| 13,120 | 26 | Phoenix, Ar 
i Maine, Vermont, New Ham meee Arkansas, Louisiana, Oklahoma, Texas (except extreme West Texas) 
an 


York, New Jersey, Pennsylvan 


ire, Massachusetts, Rhode Island, Connecticut, New 
and Northern Ohio. 


2 Delaware, Maryland, Virginia, West Virginia, Southern Ohio, Kentucky, Eastern 
Tennessee and North Carolina. 
South Georgia, Florida and Alabama. 


4 Mich Wisconsin, M 
Indien illinois, 


Towa, Nebraska, Kansas 


innesota, — Dakota and South Dakota. 
and Missouri. 


Western Tennessee 
7 Montana, Idaho, Washington and Oregon. 
& « Wyoming, Colorado, Utah, Northern Nevada and Northern California. 
Southern Arizona, 


Texas. 


California, Southern Nevada, 


New Mexico, and extreme West 


TasLe 4.— Mean altitudes and temperatures of significant points identifiable as tropopauses during August 1940, classified according to the 
potential temperatures (10° intervals between 290° and 409° A.) with which they are identified (based on radiosonde observations) 


Bismarck, N. Dak. Brownsville, Tex. Charleston, 8. C. Denver, Colo. Ely, Nev. El Paso, Tex. Great Falls, Mont. 
Potential tempera- Mean | Mean Mean | Mean M Mean Mean | Mean Mean | Mean Mean | Mean Mean | Mean 
tures, °A. Num-)} alti- | tem- | Num-! alti- | tem- | Num-| alti- | tem- | Num-/ alti- | tem- | Num-/ alti- | tem- | Num-) alti- | tem- | Num-} alti- | tem- 
ber of | tude | pera- | berof| tude | pera- | berof;| tude | pera- | berof| tude | pera- | berof| tude | pera- | berof| tude | pera- | berof| tude | pera- 
cases | (km.)| ture | cases | (km.)| ture | cases | (km.)| ture | cases | (km.)| ture | cases | (km.)| ture | cases m.) | ture | cases | (km.)| ture 
m.s.1.} °C. m.s.1.j °C. m.s.1.j| °C. m.s.1.j °C, m.s.1lj °C. m.s.1.j °C. 
tk Re 23 10.7 |—47.6 1 11.8 |—56.0 2 11.8 |—57.5 15 10.6 |—44.7 12 10.5 |—44.3 3 9.8 |—37.3 32 11.2 | —52.3 
| Tease 18 11.9 |—53.1 12 11.8 |—48.8 14 12.3 |—54.6 17 11.9 |—51.8 29 11.8 |—51.2 18 12.1 |—51.8 14 12.3 | —57.6 
Pe 13 13.0 |—57.3 4 13.3 |—57.7 18 13.7 |—62.9 8 13.5 |—61.8 12 13.4 |—60.2 ll 13.8 |—62.5 2 13.8 | —62.5 
SER is alte 4 13.8 |—58.8 13 15.0 |—67.8 10 14.8 |—67.5 15 14.4 |—63.5 16 14.4 |—63.9 13 14.7 |—67.3 S 14.1 | —61.5 
 , ) ae 5 14.7 |—61.2 10 16.0 |—72.7 6 15.5 |—69.2 5 15.5 |—68.0 16 15.2 |—65.6 4 15.7 |—69.8 4 14.3 | —59.5 
ERE 9 15.0 |—60.1 s 16.4 |—71.9 5 16.3 |—71.2 8 15.8 |—65.2 6 15.6 |—65.5 2 16.4 |—71.0 5 15.0 | —61.2 
. ) Parse 1 15.4 |—58.0 4 16.9 |—72.0 3 16.5 |—69.0 2 16.2 |—65.0 6 16.0 |—63.8 4 16.8 |—70.8 4 15.8 | —62.0 
5| 15.9 |—57.8 2) 16.6 |—65.0 2!) 16.4 |—63.0 5 17.1 |—68.2 3 16.0 | —61.7 
Weighted means. 12.4 |—52.7 |....... 14.5 |—63.3 |....... 14.0 |—63.2 13.2 |—56.9 |......- 13.3 |—57.4 |....... 14.1 |—61.6 |....... 12.3 | —54.9 
. Mean potential 
temperature °A. 
(weighted) -_...-- 352.0 365. 0 359. 0 356. 6 358. 5 363. 4 348.7 
No. days with ob- 
servations _-.___. 27 22 2B 29 30 
| 
Joliet, Ill. Lakehurst, N Medford, Oreg. Nashville, Tenn. Oakland, Calif. | Oklahoma City, Okla. Omaha, Nebr. 
wer 
ou | © = od | = od od = of | 3 of | 
9.7 |—44.5 3 9.2 |—40.3 10.7 |—53.0 1 8.7 |—34. 3 5 9.4 |—43.6 
330-339... . 8 10.7 |—47.5 9 10.5 |—46.2 9 10.8 |—48.2 5 10.7 |—47.8 18 10.4 |—44.8 10 10.2 |—41.0 ll 10.2 |—43.0 
, Re ll 11.8 |—52.3 24 12.4 |—57.0 14 12.3 |—55.9 8 12.7 |—58.4 19 11.7 |—50.2 21 12.2 |—55.0 19 12.0 |—52.2 
10 13.3 |—59.7 7 13.2 |—59.6 3 12.6 |—56.0 17 13.6 |—61.9 8 13.3 |—59. 2 ll 13.4 |—60.6 9 13.3 |—59.7 
12} 14.3 |—63.0 8 | 14.3 |—63.9 13.7 |—59.0 146 |-—66.9 ll 14.3 |—63.2 17 | 14.7 |—66.8 14.2 |-—617 
4 15.1 |—64.2 6 | 14.7 |—65.5 3 14.9 |—64.0 8 | 15.6 |—68.4 ll 15.3 |—67.3 8 | 15.6 |—70.4 7 14.6 |—61.4 
RR, 8 15.4 |—63.9 s 15.6 |—65.5 7 15.6 |—64.6 5 16.1 |—70.4 4 15.8 |—67.8 7 16.0 |—68.7 6 15.3 |—61.2 
1 16.5 |—65.0 3] 16.1 |—65.3 15.8 |—62.7 7 | 16.3 |—67.6 16.1 |—67.0 4| 16.6 |—68.8 16.1 |-63.9 
1 16.2 |—60.0 1 16.5 |—66.0 3 16.5 |—63.3 3 | 17.0 |—67.7 5 | 16.5 |—64.2 1 17.3 |~-70.0 16.3 |—62.7 
Weighted 13.1 |—57.3 13.1 |—58.1 13.3 |—57.3 14.3 |—63.2 13.1 |—56.7 13.6 |—60.2 13.0 |—55.4 
Mean potential tem- 
perature °A. 
(weighted) -.__...- 355.7 355.7 359.4 363.8 358.2 358.6 358.3 
No days with obser- 
24 29 15 25 28 24 25 


¥ “ 
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TaBLE 4.—Mean altitudes and temperatures of significant points identifiable as tropopauses during fget 1940, classified according to the 
potential temperatures (10° intervals between 290° and 409° A) with which they are identified (based on radiosonde pence ener ter Bah 

Phoenix, Ariz. Sault Ste. Marie, | Atlantic Sta. No. 2? Phoenix, Ariz. Sault Ste, Marie, | Atlantic Sta. No. 2! 
Potential tempera- Potential tempera- 
tures °A. Mean | Mean Mean | Mean Mean} Mean tures °A. Mean | Mean Mean | Mean Mean | Mean 
Num-} alti- | tem- | Num-) alti- | tem- | Num-| alti- | tem- Num-/ alti- | tem- |Num-/ alti- | tem- | Num-| alti- | tem- 
ber of | tude | pera- | ber of | tude | pera- | berof| tude | pera- ber of | tude | pera- | berof| tude | pera- | berof| ture | pera- 
cases | (km.)/| ture | cases .) | ture | cases | (km.)| ture cases | (km.)| ture | cases | (km.)| ture | cases | (km.)| ture 
°C. m.s.l.| °C, m.s.l.| °C m.s.l.| °C m.s.l.{ °C, m.s.l.| °C, 
3) i | 8&7] —45.0 || Weighted 14.3 |—63.5 124/-840 isi | 
10 | 10.0 |—49.5 1 9.7 | —49.0 
5| 11.6 |—56.0 13; 10.9 |—51.0 7) 11.5] —53.7 
14; 12.1 |—51.4 12.1 |—54.8 26 | 12.5 | —57.5 || Mean potential 
15 | 13.7 |—61.6 13.0 |—57.2 ll 13.5 | —61.6 temperature °A. 
20 | 14.8 |—67.6 14.1 |—62.6 14.5) —65.4 (weighted) 362.9 350.5 351.4 
9| 15.4 |-68.2 14.0 |—57.7 5| 15.0] —64.8 || No. days with 
6; 16.4 |-—722 9} 15.0 |—60.3 1 15.6 | —61.0 23 26 25 


2In or near the 5° square, lat. 40°00’N. to 45°00’N., long. 40°00’ W. to 45°00’ W.. 


WEATHER ON THE NORTH ATLANTIC OCEAN 
By H. C. Hunter 


Atmospheric pressure—The pressure was above normal, 
on the average, over most parts of the North Atlantic 
area which are covered by available reports. The excess 
was noteworthy over the west-central portion, where the 
Nantucket station reported a positive departure of 5.1 
millibars (0.15 inch). The north-central West Indies 
region and the northern part of the Gulf of Mexico had 
pressure somewhat below normal. 

The extremes of pressure in the vessel reports now at 
hand were 1,032.5 and 993.2 millibars (30.49 and 29.33 
inches, respectively). The high mark was recorded on 
the American liner Extavia, near 40° N., 27° W., during 
the forenoon of the 5th. The low mark was noted not 
quite 100 miles to east-southeastward of Charleston, S. C., 
very early on the 11th, by the American steamship Tydol- 
gas, which was then in the north semicircle of the second 
of the August tropical disturbances. 

In some land areas affected by the first or the second of 
these cyclones it is noteworthy that stations near the 
coast recorded much lower readings than that of the 
Tydolgas, the lowest of these shore readings being 974.7 
millibars (28.78 inches) at Savannah on the 11th. 

TABLE a ee departures, and extremes of atmospheric pressure 


(sea level) at cted stations for the North Atlantic Ocean and its 
shores, August 1940 


Depar- 
Average ture 
Station pressure | from Highest | Date| Lowest | Date 
normal 
Millibars | Millibars | Millibars Millibars 
Lisbon, Portugal. ...........--- 1,018.5 +1. 1, 023 17 1,011 20 
NG EEE 1, 023.8 +0.9 1, 030 u 1,015 | 25, 26 
Belle Isle, Newfoundland !_ ___- 1,014.0 +18 1,029 23 999 26 
1,032 30 1,010 | 20,21 
1, 020.7 +5.1 1,031 ll 1,004 20 
1,017.3 +1.4 1,024 12 1,005 19 
1,015.6 1,017 $2 1,010 6 
1,015, 2 0.0 1,019 30 1,012 20 
1,014.6 —-0.6 1,020 31 1,006 6 
! For 24 days. 
4 For 20 days. 
5 Also 5 later dates, 


Norte.—All data based on available observations, departures compiled from best avail- 


able normals related to time of observation, except Hatteras, Key West, Nantucket, and 
New Orleans, which are 24-hour corrected means. 


For those — of the North Atlantic remote from 
the tropics the lowest reading found was 997.3 millibars 
(29.45 inches), noted on the United States Army transport 
American Legion, near the coast of northwestern Norway 
on the morning of the 18th. 

Cyclones and s.—On the ocean areas north of the 
34th parallel of latitude there was little storminess worth 
mentioning. One occurrence of force 10 (whole gale) is 
indicated in the table of storms, this coming during the 
night of the 26th-27th at the location of the United 
States Coast Guard cutter Champlain, about 39° N.,59° 
W. A ow of considerable strength for the time of year 
had moved east-northeastward off the coast of Labrador 
during the preceding day, and a narrow trough extended 
southward from the center to about the 35th parallel of 
latitude, causing strong shifting winds within a small 


strip. 

Scones of the tropical region.—Three cyclones 
affected the North Atlantic waters within the tropics and 
a short distance outside during the month. The first two 
of these are described elsewhere in this Review, but the 
third storm is to be described in the next succeeding issue. 

The earliest of these storms formed east of Florida on 
the 2d or 3d and moved ‘slowly to the coast of south- 
western Louisiana by the 7th, seemingly never reaching 
hurricane intensity, though one vessel met a force 11 wind. 

The second storm traveled northwestward from the 
vicinity of St. Thomas on the 5th to the coast of South 
Carolina on the 11th. During the final hours of its pas- 
sage over water there were hurricane force winds, as 
noted by two vessels. The tracks of the first and second 
storms are indicated on an accompanying map. 

The third storm, coming from the southeastward, was 
not far off Hatteras when the month ended. 

Fog.—Reports indicate much less fog than normal, 
especially near New England and Nova Scotia. However, 
the foggiest 5° square for the entire North Atlantic ocean 
area was in this section, 40° to 45° N., 65° to 70° W., 
where fog was observed on 5 days, the normal August 
occurrence there being 17 days. 

During the 9-day period, 9th to 17th, there was no fog 
in any part of the ocean that available reports were 
covering on those days. 
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OCEAN GALES AND STORMS, AUGUST 1940 
Position at time of Direc- | Direction 
be lowest barometer | Gale | Gale | ect | tion |andforceof| tion of | Direction | suites of wind 
Vessel began | parom- | | parom- | Wind | wind at wind jand highest) “near time of 
Au- eter Au- eter when time of when foree of lowest barometer 
Froa— To~ Lati- Longi- gust August gust gale lowest gale 
tude tude began | barometer | ended 
NORTH ATLANTIC 
OCEAN 
Millibars 
Lysefjord, Nor. 8.8 New Orleans...| Cortes. _....... 26 00 N. | 88 05 W. 4p,4.-.. 47] 1,009.6 | NW_...| NW,8 8_...... NW,8 -W. 
Connecticut, 8. Port Arthur....| Norfolk 26 45 N. | 88 06 W. 1a,5_... 5 | 1,003.7 | WNW | 8, 11-..---- WNW-S 
Gon, BM. Westwego, La..| Marcus Hook 27 54 N. | 87 42 W. | 3a,5__.. 5 997.3 | SSW_..| W,5 -8. 
Roanoke, Am. 8. 8._...-. Port Arthur_... ar 26 48 N. | 88 12 W. | 5 | 1,004.7 Ww-s. 
Virginia, Am. 8. S____...| New York..-.- Port Arthur. 26 48 N. | 87 18 W. 5 | 6a,5__.. SRS 
Rhode Island, Am. M.8.| Port Arthur....| New 27 14N. | 88 48 W. 5 | 2p, 5... 5 | 1,003.4 | SSW_..| SSW, 5_...| SSW___| SSW,9_._.| W-SSW. 
Pygmalion, Du.M.S New York._...| Carupano._.._-. 19 36 N. | 65 48 W. 5 | 5p, 6110125] E B,8....... E-SE. 
Dungannon, Am. 8. 8... ne Neches, | Claymont, Del_| 27 35 N. | 89 50 W. 5 | 6p, 6... 6 | 1,005.8 | NE_... WNW,7.. S8E...} 8, 10....... NW-WSW. 
ex, 
Meton, Am. 8. Fall River. _...| 27 30 N. | 90 24 W. 5 | 7p, 6 | 1,005.4 | N____.. WNW,7..| 8, 10_.....- N-WSW 
Havana, Am. | New Orleans._.| 28 44 N. | 88 37 W. 5 | 4a,6_... 6 | 1,008.5 | WSW_.| SE,9__-_.- SSW-SE-SSE. 
Gulfqueen, Am. 8. Wilmington, Port Arthur....| 28 00 N. | 90 12 W. 5 | 7p, 7 | 1,000.8 | SE, 8._.... SE, 10..... None. 
Amazone, Du. 8S. New York Port au Prince_| 22 30 N. | 74 24 W. 6 | 4a,7__.. 1,010.0 | ENE__| W,1..-..... WSW__| ENE,7__.| N-WSW. 
Louisiana, Am. M. Providence___.. Port Arthur_...| 29 00 N. | 93 30 W. 6 | 7 | 1,004.1 | SSW_..| E,9__- 8-SE-SSW. 
Seatrain Texas, Am. 8. New York.__.- City,....| 28 00 N. | 93 30 W. 7 | 4a, 8 | 1,005.4 | SSE__-| 8,8_....... E-8. 
ex. 
Flora, Du. 8. S_.........| Curacao__...... New York-_---- 26 12 N. | 74 06 W. 5 | 9a,8___- 8 | 1,010.7 | NE....| ENE,9__.| ENE__| None. 
Mexican, Am. 8. New York___-- Cristobal... ... 30 50 N.| 73 50 W. 8 | 4a,9___. 10 | 1,008.1 | ESE__.| SSE,6._..] SW_...| SW,8_.-.. SE-S. 
Dangannon, Am. 8. 8__. “a Ni Claymont, Del_| 31 48 N. | 78 12 W. 10 | la, 10... 10 | 1,013.5 |..-.--..- 8 Sy ee E,8....... NNE-E. 
Meton, Am. 8. Houston. Fall River- 32 12N.| 77 42 W. 9 | 10 | 1,009.5 | N__.--. ESE...| E,8......- NE-E-ENE 
Maine, Am. 8. 32 00 N. | 77 18 W. 10 | 6p, 10__- 11 | 1,005.1 | ESE, ESE, 12_._| E-SE. 
Bidwell, Am. M. Marcus Hook..| Port Arthur... _|! 30 39 N. | 77 02 W. 10 | 8p, 10__. 11 ; 1,006.1 | E__..-- SE,9___.-- E-SE. 
Jolee, Am. 31 00 N. | 77 00 W. 9 | Llp, 10. ll 999.3 | SE_.... E-ESE. 
Tydolgas, Am. § 32 17 N.| 78 29 W. 10 | 28, 11_.. 12 993.2 | ENE, 10__| ESE, 12_..| NE-ESE. 
Gulferest, Am. M. 30 48 N. | 80 30 W. 7a,11--| 11 | 1,008.7 NW,8..|.......-- NW,8..| NW-W. 
Alamo, Am 31 40 N. | 77 56 W. 10 | 8a, 11__- 11 | 1,001.0 | NW__-.| SW,9_-_-- NW-S. 
Monterey, Am. 8. 31 35 N. | 79 00 W. 11 | 9p 12} 1,008.1 | SW_--. SSE, 8....| SE__. SSE,9_...| SW-SSE. 
Cayuga, U. 8. C. G__--. 39 00 N.| 58 30 W. 15 15... 15 | 1,010.2 | SW__..| SW,8_---- NNW..| SW,8_._..| SW-N. 
Steel Traveler, 8.8. 39 42 N. | 69 48 W. 18 | 7a, 19... 18 | 1,008.8 | SSE, 5....| SE....- SE,9...... 
Champlain, U.S.C. G_.. 39 00 N. | 58 48 W. 26 4 27 | 1,002.4 | NE__..| SW,9__...| SW, 10....| NE-SW-WSwW. 
Gulfhawk, Am. 82 20 N.| 71 15 W. 30 | 10p, 30_. 31 | 1,009.5 | ESE__- ESE, 8....| BE..... ESE, 9_....| ESE-SE 
ua, Am. 8. 32 45 N. | 74 13 W. 31 | Ip, 31_-- 31 999.0 | NNW. NW,9__-. NNW-W. 
NORTH PACIFIC 
OCEAN 
idale, Am. 8. 15 29 N. | 109 25 W. 3 | 2p, 3__.. 3 }?1,008.5 | NE....| E,7.......| E..-.-.- 
Liberator, Am. 8. 15 38 N. | 113 00 W. 3 | 1,005.4 | NE__..| ESE,8....| ESE...| ESE,8_...| NE-ESE. 
City of Alma, Am. 8. 18 14N. 120 08 W. 5 | 9p, 6 |?1,008.5 | NE_...| NNE,8__.| NE_...| NNE,8_.. 
Denali, Am. 8. 53 54 N. | 161 30 W. 5 | 2p, 5 | 1,002.4 W,8_.... 
W. 8S. Miller, Am. 8. 49 42 N. | 146 30 W. 9 | 7a,9___- 994.9 | WNW.| W,11_.--.- SSW-WNW. 
Michigan, Am. 8. 8.....| Balboa........- Los Angeles....| 1420 N.| 9500 W 20 | 4a,20...| 20 | 1,000.5 | NE....| NNE,7...| N-NNE. 
1! Position approximate. 
2 Barometer uncorrected. 


WEATHER ON THE NORTH PACIFIC OCEAN 
By Witu1s E. Hurp 


Atmospheric pressure.—Barometric conditions over the 
North Pacific showed some extraordinarily unusual irreg- 
ularities for summer, as compared with the normal, during 
August 1940. These conditions were peculiarly pro- 
nounced over the Gulf of Alaska and adjacent regions, 
and among the lower islands of Japan. 

In the Gulf of Alaska pressure was exceedingly low for 
the month. At Kodiak the average pressure was 1,004.4 
millibars (29.66 inches), the lowest of record for the month 
in at least the past 15 years, which is 6.8 millibars (0.20 
inch) below the August normal. Lesse minus de- 
partures extended eastward to Juneau, ps southward 
to Tatoosh Island, and in some degree westward across 
the entire Aleutian region. The lowest reading at Kodiak 
was 984 millibars (29.06 inches), on the 27th. 

At the southwestern extreme of the ocean, both Naha, 
in the Nansei Islands, and Titijima, in the Ogasawaras, 
had pressures that averaged 4.4 millibars (0.13 inch) above 
the normal of the month. 

Most central areas of the Pacific were under the influ- 
ence of high pressure, unbroken except by minor Lows. 


TABLE 1.— Averages, departures, and extremes of atmospheric pressure 
at sea level, North Pacific Ocean July rye selected stations 


Depar- 
Average ture 
Stations pressure | from Highest | Date | Lowest | Date 
normal 
Millibars | Millibars | Millibars Millibars 
1,010.5 —-1.7 1,019 | 20,22 999 2 
Duteh Harber................ 1, 008. 4 —2.8 1,024 10 995 2,3 
1,007.4 1,023 10 990 5 
1,004.4 —6.8 1,022 20 O84 7 
(a ee 1,012.5 —4.1 1,025 18 990 29 
Tatoosh Island 1,018.6 +2.7 1,027 4 1,010 % 
—1.0 1,020 19 1,010 2 
+0.9 1,016 3 1, 007 17 
—14 1,017 14 1,012 2% 
+2.1 1,024 | 6,7, 25 1,015 7 
—0.6 1,019 1 1, 003 pI 
+0.2 1,012 5,11 1,002 | 23,2 
+4.4 1,015 14 987 B 
+4.4 1,023 4 1, 008 % 
—0.6 1,017 30 997 9 


1 And on other dates. 


Note.—Data based on 1 daily observation only, except those for Juneau, Tatoosh 
Island, San Francisco, and Honolulu, which are based on 2 observations. 
are computed from best available normals related to time of o! 


Extratro , cyclones and gales.—August, like the pre- 
ceding July, appears to have been extraordinarily quiet 
over northern and central North Pacific waters. Unfor- 
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tunately, ships’ a oe were unusually few from the 
ocean’s western half, but such as were received from that 
area gave no indication of winds stronger than force 6 or 
7 in the extreme being experienced. 

For the upper eastern half of the ocean, gales were 
reported on 2 days. The earlier, on the 5th, was of force 
8, rae by the American steamship Denali, near 
54° N., 162° W. The latter, on the 9th, gave evidence 
of considerable local energy in connection with a cyclone 
over and south of the Gulf of Alaska. Between 7 and 8 
a. m. of that date, the American steamer W. S. Miller 
enc ountered a west wind of force 11, lowest barometer 
994.9 millibars (29.38 inches), in 49°42’ N., 146°30’ W. 

Tropical cyclones.—Subjeined is a report by the Rev. 
Bernard F. Doucette, S. J., Weather Bureau, Manila, 
P. I., on three depressions and four typhoons that 
occurred over the Far East during the month. 

In the southeastern Tropics a minor tropical cyclone 
with a rapid west-northwestward progression, is evidenced 
by the reports of the three following ships: The American 
steamer Agwidale met an east wind of force 7, with slightly 
depressed barometer, south of Acapulco on the 3d. On 
the 4th the steamship Liberator encountered an east-south- 
east gale of force 8, lowest barometer 1,005.4 millibars 
(29.69 inches), near 16° N., 113° W. On the 5th the 
steamship City of Alma, near 18° N., 120° W., ran into a 
north-northeast gale of force 8, with barometer at 1,008.5 
millibars (29.78 inches), uncorrected. 

On the 17th and 18th slightly disturbed conditions, with 
some fall in barometer, were observed off the lower Cen- 
tral American coast. These were followed by the oo age 
of a north-northeast wind of force 7 on the 20th south of 
the Gulf of Tehuantepec. The observations point to the 
existence of an incipient depression moving northwest- 
ward from a position in unusually low latitudes in these 
waters. 

Fog.—Some 10 to 20 percent of days with fog was 
reported along the central and western of the 
northern steamship routes. This is much less than the 
normal occurrence for August, and undoubtedly the 
unusual lack of observations accounted, in some measure 
at least, for the apparent fog deficiency. a. the 
American coast fog was reported as follows: Off Wash- 
nan 5 days; off Oregon on 6 days; and off California 
on 14 days. 


TYPHOONS AND DEPRESSIONS OVER THE FAR EAST 
By Bernarp F. 8. J. 
[Weather Bureau, Manila, P. I.] 


Depression, August 2-5, 1940.—A depression, apparently 
of abs importance, formed about halfway between the 
Philippines and the Mariana Islands. It moved along a 
north-northwesterly course, inclining to the north and 
northeast, thus passing about 150 miles northwest of the 
Bonins as a weak low-pressure area. ; 

Depression, August 12-15, 1940.—A mild depression 
formed about 400 miles east-northeast of San Bernardino 
Strait, and moved west and west-northwest to the ocean 
regions about 300 miles east of northern Luzon where it 
disappeared. ‘There was no evidence of intensification 
during the course of this disturbance. ; 

Typhoon, August 13-18, 1940.—A weak depression was 
central about 60 miles east of Mindoro during the morning 
hours of August 13. This disturbance moved south- 
westward and westward, passing south of Mindoro and 
Culion Islands on its way to the China Sea. Moving 


west, then west-northwest, it proceeded toward Indo- 
26447240 —2 
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china, apparently a depression during these days. When 
about 120 miles southeast of Tourane, August 16, it was 
age a typhoon, small in area, but with pressure 
falli ast. The typhoon moved northwest, almost 
rs el to the coast, and disappeared over the Gulf of 

ong King. Pressure values at coastal stations, Tourane 
we: bar were close to 750 mm. (999.9 mb.), August 

Typhoon, August 14-24, 1940.—As a low-pressure area 
east of Guam, this storm moved northwesterly, then 
westerly, apparently increasing to depression strength. 
On August 16, it became a typhoon, moving west and 
west-southwest for 1 day, reaching the 15th parallel of 
latitude. On August 17, it was threatening central 
Luzon, but a shift to the north-northwest placed northern 
Luzon in d . The center entered northern Luzon 
late in the afternoon of August 18 north of Palanan, 
Isabela Province, passed between Tuguegarao and Aparri, 
Cagayan Province, and entered Balintang Channel north 
of ag, [locos Norte Province, August 19, moving west- 
northwest. Over the northern China Sea, the center 
moved close to and north of Pratas, threatening the 
locality of Hong Kong. It shifted to the west, however, 
the center passing very close to Gap Rock, after which the 
storm moved southwest to Hainan Island. A cha to 
the west brought the center across the Gulf of To > King 
and into the Continent about 60 miles south of Phulien 
where it weakened. No trace of the storm could be found 
on the weather maps of August 25. 

Barometric minima recorded at northern Luzon stations 
are listed as follows: Palanan, Isabela Province had 731.3 
mm. (975.0 mb.) with northwest winds of force 9, at 
5:30 p. m. of the 18th; Tuguegarao, Cagayan Province 
had 736.9 mm. (982.5 mb.), with west winds of force 7 
at 11:05 p. m. of the 18th; Aparri, Cagayan Province had 
733.9 mm. (978.5 mb.), with southeast winds force 7, at 
3:45 a. m. of the 19th; Calayan, Babuyan Islands, had 
742.93 mm. (990.5 mb.), with southeast winds of force 5 
at 2 p. m. of the 19th; Laoag, Ilocos Norte Province had 
742.9 mm. (990.5 mb.) with northwest winds of force 6, 
at 6:20 a. m. of the 19th. A few days later, after the 


storm had passed Hong Kong, the following m e was 
received from the Royal Observatory at Hong Kong: 
“Barometric minimum Hong Kong Observatory, 29.215; 


Gap Rock, 29.07; center probably 28.8, maximum wind 
gust, 83 m. p. h.” 

Nine lives were lost as the typhoon crossed Luzon, most 
of these casualties occurring in central Luzon. The 
steamship Nanyo Maru was wrecked near Nagabungan, 
Pasugun, Ilocos Norte Province, the ship being totall 
destroyed, but the passengers and crew were rescued. 
The provinces of central Luzon had floods over large 
areas for a few days. No other reports of destruction 
were published. 

The preceding typhoon, August 13-18, formed as the 
southwesterly current moved across the southern part of 
the China Sea to Zamboanga and Cebu, this taking place 
on August 10 and following da Then the depression 
(for it apparently was not of typhoon strength as it crossed 
the China Sea) intensified when the circulation was able 
to draw upon the rather strong southwesterly current 
flowing over Thailand and southern Indochina. This 
process occurred while a disturbance over the Pacific was 
approaching the archipelago, and the same procedure, so 
it seems, took place over the southern Philippines. 
Velocities of the wind over Cebu and Zamboanga increased 
to values of 50 k. p. h. or more after August 16, Cebu 


usually being stronger than Zamboanga. A few days 
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later, as the storm was crossing northern Luzon, velocities 
over 100 k. fn h. were recorded at Manila and Cebu, the 
directions ays being from the southwest, west, or 
northwest quadrants at these stations. It seems to the 
writer that the air stream over the southern part of the 
archipelago was not only being attracted toward the 
— center, but also was being impelled toward 
the disturbance y forces far to the southwest of the Philip- 
pines, both of these tendencies making the storm very 
intense. Observations from the Straits Settlements and 
the Netherlands East Indies are not available for confirming 
these impressions. 

Depression, August 19-25, 1940.—A low-pressure area 
appeared far to the southeast of Guam, moved west, then 
west-northwest as a depression, and disappeared about 400 
miles northeast of San Bernardino Strait. This disturb- 
ance did not manifest any signs of intensification. 

Typhoon, August 20-27, 1940—A depression ap 
about 350 miles north of Yap and moved northwest, 
rapidly intensifying to typhoon strength. When about 
120 miles south-southeast of Naha, Nansei Islands, it 
changed its course to the north, then later recurved to the 
east-northeast when it reached the regions about 120 
miles west-northwest of Oshima, Nansei Islands. The 
storm then moved almost parallel to the coast line of 
Japan, entering the mainland, however, and pone west 
of Tokyo on its course toward the northern Pacific. By 
August 27, it seemed that the storm had degenerated into 
a mild low-pressure area, moving northeast. 

When the typhoon was moving over the Eastern Sea 
and adjacent regions, the lowest pressure plotted on the 
weather map was the afternoon observation of August 23, 
from Naha, Nansei Islands, a value of 740.0 mm. (986.6 
mb.) with northwest winds of force 6. No reports of 
extensive damage due to this typhoon were published. 

Typhoon, August 23-September 4, 1940.—As a depres- 
sion, central about 250 miles east-northeast of Guam, 
August 23, at 2 p. m., this storm moved west-northwest, 
then west, then southwest, rapidly intensifying to typhoon 
strength. When the center reached the 14th posal of 
latitude, it again moved west, shifting to the west-north- 
west at longitude 134°. This brought the storm center 
to the eastern portion of the Balintang Channel, where it 
inclined to the north. The center avoided the town of 
Basco, Batan Islands, and continued toward Formosa. 
As well as could be determined, the typhoon passed over 
northern Formosa, moving northwesterly, and continued 
toward China. On August 31, the center entered China 
close to Foochow, and recurved to the northeast during 
the next 2 days. This caused the storm to pass about 150 
miles west of Shanghai on its way to the Yellow Sea, 
Chosen (Korea), and the Sea of Japan, where it disap- 
peared on September 4. 

The minimum pressure at Basco, Batan Islands, was 
740.6 mm. (987.4 mb.), at 3 a. m. August 30, with west- 
southwest winds of force 6. On August 31, at 2 p. m. 
(Manila time), Foochow reported north winds of force 10, 
with pressure at 734.0 mm. (978.6 mb.). 

The upper winds at Guam hardly reached velocities as 
high as 40 k. p. h., as this storm approached the vicinity 
of the station, but it must be noted that the weather was 
unfavorable for long ascents. On August 25 velocities up 
to 54 k. p. h. were reported, direction south-southeast, and 
weakening the nextday. It might be remarked that there 
were no strong velocities reported from this station during 
the whole month, when three storms passed by these ocean 
regions. Over the Philippines, the southwesterly air 
stream, quite strong as the typhoon \gqpreenad was in- 
tensified somewhat on August 28 and following days, but 
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not to the strength manifested during the typhoon of 
August 14 to 24. 


RIVER STAGES AND FLOODS 
By Bennett Swenson 


re during August were the severe floods in the 
rivers of southern Virginia, North Carolina, and portions 
of South Carolina, Georgia, and eastern Tennessee. These 
floods resulted from excessive precipitation accompanying 
the passage inland of a tropical disturbance near Savannah, 


Ga., on August 11. The disturbance moved slowly to the 
southern Appalachian Mountain region and on the 13th 
turned and moved slowly eastward along the North Caro- 


lina-Virginia border, passing out to sea again on the night 
of the 17th. (See pp. —— for a complete report on the 
hurricane. ) 

As is common with the slow movement of any distur- 
bance where there is a strong convergent influx of warm 
moist air, the cumulative rainfall amounts were exceed- 
ingly high. The rainfall was heaviest over the mountains 
due to the extra uplift of moist air caused by the mountain 


slopes. 
The rivers most severely affected were the James, Roa- 
noke, Tar, New River in Virginia, Tennessee Valley above 
Knoxville, Tenn., and other streams rising in the eastern 
slope of the mountains in western North Carolina. Pre- 
vious high stages of record were exceeded at a number of 
places. At Weldon, N. C., on the Roanoke River, a stage 
of 58 feet was reached on August 18, exceeding the great 
flood of 1877 by about 5 feet at that place. 

Floods of lesser. magnitude occurred in the Neuse, Cape 
Fear, Peedee, Santee, Savannah, and Altamaha River 
systems. 

By reason of the difficulty in securing and poroning the 
meteorological and hydrologic data for publica- 
tion, a detailed account of these floods will be given in a 
later issue of the Review. The dates above flood stages 
and the crest stages are given in the table at the end of 
this report. 

FLOODS IN OTHER RIVERS 


East Gulf of Mexico Drainage—Stages in the Chat- 
tahoochee and Flint Rivers remained at low stages, 
except in the upper portion, despite excessive rains in 
portions of northern and eastern Georgia. The only 
station reporting stages above flood was Norcross, Ga. on 
the Chattahoochee River, and this lasted only briefly. 

The Etowah River at Cartersville, Ga. reached a stage 
of 19.8 feet (flood stage 18 feet) on the 14th. 

The Pearl River had dropped below flood stage at the 
beginning of the month except at Pearl River, La. where 
flood stages continued until August 9. 

Ohio River Basin.—In addition to the flood in the 
French Broad River on August 13 and 14, another occurred 
on August 29 to 31. The second was the more severe 
and was due to exceptionally heavy rainfall confined 
almost entirely to the headwaters of that basin. The 
24-hour rainfall amounts ending at 7:30 a. m. of the 30th 
were 12.10 inches at Mount Mitchell and 6.78 inches at 
Asheville, N. C. However, the crest stage in the Ten- 
nessee River at Knoxville, Tenn. in the second rise was 
lower than in the first due largely to the fact that in this 
case the discharge of the Holston River was not as great. 

The New River in Virginia and West Virginia, @ 
tribut of the Kanawha River, which experienced 
unusually high stages as a result of the heavy rains 
accompanying the movement inland of the hurricane 
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mentioned previously, rose again to slightly above flood 
stage in the upper portion at the end of the month. A 
compiete report of these floods will be given later. 

Arkansas Basin.—A flash flood occurred in the upper 
North Canadian River on August 9. A total loss of 
$11,500 was reported. 4 

West Gulf of Mexico drainage.—The following report has 
been submitted by the official in charge, New Orleans, 
La. regarding excessively heavy rains and floods in 
southwestern Louisiana on August 6 to 9: 

The heaviest 4-day rainfall that has been recorded in the Southern 
States, as far as we are able to determine, occurred in connection 
with the tropical hurricane ! that crossed the coast line with center 
just east of Sabine, Tex. on August 7. When the storm turned 
northward over extreme southeast Texas and slowed down in its 
forward movement from the 7th to the 9th the heaviest rainfall 
occurred more than 100 miles to the right of the path of the center. 
The rainfall was heaviest in the Crowley-Abbeville-Lafayette 
section in Louisiana with daily amounts as follows: 


August— Crowley ? | Abbeville | Lafayette 


! See pp. 217 for report on hurricane. 
? Official record at Crowley not obtained because of flood conditions. Record is from 
Mr. F. E. Everett's gage, described as a good gage. 


The 24-hour falls of 19.76 inches at Crowley and 19.63 inches at 
Lafayette on the 8-9th, have been exceeded in this State ag 
the record fall of 21.40 inches at Alexandria on June 15-16, ‘ 

The water began to recede at Abbeville on the 9th after a stage of 
14.32 feet, mean gulf level, was reached on the Vermillion River at 
the Southern Pacific railroad bridge. Crowley was largely evacua- 
ted; the water there began to fall slowly on the 10th, having reached 
a depth of 8 feet in some parts of the Crowley area. e flood 
drained slowly to the Gulf through the various streams 

Colorado Basin.—Flood s were reached at Kelvin, 
Ariz., on the Gila River on t 14 and 15. A flash 
flood occurred in the vicinity of Tucson, Ariz., during the 
night of August 13, following a heavy local rainfall of 2.35 
inches within 70 minutes. Losses from the latter flood 
have been estimated at $125,000. - 


FLOOD-STAGE REPORT 
{All dates in August unless otherwise specified] 


River and station 
From—| To— | Stage Date 
ATLANTIC SLOPE DRAINAGE 
James: Feet Feet 
ny aa 19 15 19 33.5 17 
10 15 21 35.4 17 
12 16 20 25.6 17 
Clarksville, 13 15 19| 27.0 17 
21 15 20] 141.6 16 
31 15 23) 58.0 18 
Williamston, N. C_.......-.-----.----- 10 18 | Sept.2| 20.4 22 
Fishing Creek: Enfield, N. C__..........-- 14 15 20/ 17.9 18 
ar: 
Rocky Mount, N. 8 14 20 13.2 18 
, 18 16 30.5 20 
13 17 27 | 222 22 
Estimated. 


FLOOD-STAGE REPORT—Continued 
A 
River and station 
From—| To— | Stage | Date a 
ATLANTIC SLOPE DRAINAGE—coNtinued 
Feet Feet 
4 15 19 16.8 16 
Se 13 15 21 19.0 17 
14 16 24 19.2 22 
21 26 16,1 25 
Om Fear: Lock No. 2, Elizabethtown, 
20 16 20 26.0 18 
Pee Dee: 
30 16 18 37.7 17 
Mars Bluff Bridge, 8. C__..........___. 17 17 25 21,1 22 
Poston, 18 22 27 19.4 24-25 
6 13 4.0 
13 13 16 28.7 4 
Catawba: 
17 35.0 14 
ll 14 17 24.3 16 
i> 14 4 17 31.6 16 
Congaree: Columbia, 8. C_............ 19 17 26.2 16 
Wa ©. 23 16 18 30.5 16 
F 12 18 @) 4,1 21-22 
Broad: Carlton, RL aR 15 12 “4 21.0 13 
Calhoun Falls, 8. 8 13 15| 10.2 13 
32 13 16 40.9 4 
Clyo, ll 17 31 23. 6 21 
Ohoopee: Reidsville, Ga__.............___. 17 16 18 19.6 17 
Altamaha: Charlotte, Ga__................ 12 19 25 13.4 24 
EAST GULF OF MEXICO DRAINAGE 
Chattahoochee: Norcross, Ga_._.___....._. 16 15 15 18.1 15 
Etowah: Cartersville, Ga............._._.. 18 13 “4 19.8 4 
MISSISSIPPI SYSTEM 
Upper Mississippi Basin y 
Rock: Moline, 10 29 | Sept.1/ 10.3 31 
Missouri Basin 
Grand: Chillicothe, 18 M4 14 18.6 
Ohio Basin 
New: 
Giealyn, ut 3 121 31 
Hinton, W. Va__.____.. 4 14 15 18.5 15 
Kanawha: Kanawha Falls, W. Va__...__-- | 25 16 15 31.7 15 
North Fork: Holston: Mendota, Va_....-- 8 14 15 15.0 4 
Watauga: Elizabethton, 4 13 4 20.9 4 
Holston: Rogersville, Tenn 13 4 
Nolichucky: Embreeville, Tenn s{ us > 
i 13 15 16.0 13 
Big Pigeon: Newport, Tenn___.-.--.-.-.-- 6 { 30 31) 17.3 30 
French Broad: 13 16 12.5 13 
10 29 31 23.0 30 
Hot Springs, N. C_.....- ; 
14 16 18.7 15 
| 
Tennessee: Knoxville, Tenn------.-....--- ; 2 { 31 31 20.4 31 
Arkansas Basin 
North Canadian: 


2 Continued into next month. 


3 Continued from previous month. 


Above flood 
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CLIMATOLOGICAL DATA 
[For description of tables and charts, see Revizw, January, pp. 32 and 38] 


CONDENSED CLIMATOLOGICAL SUMMARY OF TEMPERATURE AND PRECIPITATION BY SECTIONS 


In the following table are given for the various sections of the climatological service of the Weather Bureau the 


monthly average tem 
dates of occurrence; t 
the several headings. 


rature and total rainfall; the stations reporting the highest and lowest temperatures, with 
stations reporting the greatest and least total precipitation; and other data as indicated by 


The mean temperature for each section, the highest and lowest temperatures, the average precipitation, and 
the greatest and least monthly amounts are found by using all trustworthy records available. 

The mean departures from normal temperatures and precipitation are based only on records from stations that 
have 10 or more years of observations. Of course, the number of such records is smaller than the total number of 


stations. 
‘Temperature Precipitation 
3 Monthly extremes Greatest monthly Least monthly 
Section E 2 
a 
| Station Station | 33 Station i Station 
°F. oF. °F In In. 
80.5 | +0.7 | Florence. ..........- 102 16 | Scottsboro. -........- 2.93 | —1.60 
79.2) +.7 118 8 | 31 |} 226) —.08 
77.7 | —2.4 | 104 3 | 45 | 21 || 4.96 | +1.40 
California...........-. 72.4 Ranch__.| 124 23) 21 —.09 
66.2 | +.6 | 105 4 | Wolf Creek Pass....| 20} 28 |/ 143] —.50 
82.9 | +1.5 | 3 99 11 | 61 122 7.18} +.10 
Georgia. ..........--- 101 11 | 51 7.09 | +1.80 
68.3 | +1.9 | 113 12 | 13 -10| —. 52 
75.2 | +.7 | 6 stations............ 103; 43 4.01] +.64 
75.5 | +1.9 | 106 13 | 38 | —.61 
70.7 | —1.4 | 3 101 39 20 || 6.44) 
76.3 | —1.5 | Lincoln. ............ 112 1 | 46 |! 4.39 | +1. 27 
76.0 +.2 | Henderson 102 17 | 3 45 | 121 || 3.57 —.12 
80.2 | —1.6 27 | 2stations............| 53 10.83 | +5. 63 
Maryland-Delaware.| 71.6 | —2.0 | 97 15 | Sines, 38 | 211) 5.38) +.81 
67.1 | +1.1 26 | 23 5.16 | +2.47 
Minnesota. ........-- 66.3 | —1.3 15 | 27 4.51 | +1. 30 
79.7 | —1.0 15 | 4stations__.........- 54/121 || 3.84 | —.37 
75.6) —.9 1 | Edgerton............ 45 5.78 1.94 | Buffalo 
67.6 | +2.6 12 | 25117 |) .28| —.79| Ekalaka. 
Nebraska. 105} 11 | 36) 3 1.88 | —.84 | Virginia. Cairo 08 
73.8 | +3.1 | 120 11 | San 30] 16 . 08 —.41 | . 64 | 16 .00 
New 65.5 | —1.6 | Orono, 95 17 | Somerset, Vt__.....- 26; 25 || 1.88 | —1.94 | N , Conn. -.... 5.08 | Hyannis, Mass.......| .39 
New Jersey. 69.4 | —2.6 | 6 stations............] 95 32 25 || 5.96 | +1.21 | Toms 9.34 | 3.83 
New Mexico. 69.8 | —.9 | Clovis._............. 105 4 | 29 2.45) +.03 | Des Moines_........ 6.90 Deming .B 
66.5 | —1.1 | 96 10 | Norwich. 27 | 24 || 2.68 | —1.09 | 6. 19 
North Carolina. 75.4 | —.5 | 4 100 16 | Banner 41 | 20 |/10.57 | +4.96 | 4+ 3.35 
North Dakota_....__.| 67.8 | +1.3 | 2 stations............ 103 10 | 2 31 |} 2.05 | +.05 | 5.74 | Center. 16 
72.8 | +1.1 | 100 Mansfield... 37} 4.18] +.78 | 8.71 | Pleasant 89 
TAO. | 112 48} 20 || 3.36} +.48 | 67 
67.0 | +1.6 | 107 19 | 25} 21 .04 | —.36 | Crossett. .........-- 82 -00 
Pennsylvania. 68.8 | —1.5 | 2stations...........- 98 16; R 30 | 26 || 4.57 | +.36 | 2 9.36 | 1,91 
South Carolina.......| 78.5 | —.4 101 1 | 54 | 120 |/10.22 | +4.45 | Longereek (near)....| 22.49 | 3.92 
77.1) +.4 | 102 27 | 47 | 2 414; +.14 ingsport.. 
81.4 | —1.4 | 112 3 | 4 110 || 2.85 | +.54 
72.6 | +2.8 | St. 112 11 | 2 32 | ' 26 -56|) —.47 
72.8 | —1.3 | 3 95 | Burkes 42} 20 || 9.26) +4.78 
66.7 | +1.0 | 108 19 | Deer Park (near) 13 || —.45 
71.4 | Inwood............. 98 6 | Beckley fire w 34 || 4.83 +.77 
er station. 
Wisconsin 66.9 | —.7 | 3 93 12 | 3 29; 23 || 6.10 | +2.78 
66.0 | +2.0 | 4 103 24) 13 -51) —.56 
Alaska (July)........ 57.3 | +1.8 93 16 | 29; 19 1.98) —.63 
76.0 | +1.7 | Wainae............. 96 12 | 37 | 29 ||13.81 | +7.48 
P 79.5 | +.9 Dos 98 26 | Guineo Reservoir...| 59 8 |! 5. -—1.79 
1 Other dates also. Errata: Mo. WEA. REv., February 1940, page 56, Puerto Rico, precipitation departure should be “+-1.12”. 
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ennessee 


Malt 


York_- 
Philadel} 


chburg 

East Gulf Siates 

West Gulf States 
T 


Norfolk *. 
Richmond 2...........- 


Middle Atlantic States 
South Atlantic States 
Asheville... 

Ohio 


Nantucket............- 


Block 


L 


Vicksburg .......----- 
New Orleans ?___....-- 


33 


Knoxville 


Mem 
N 


Wa 
Tampa 


Greenville, 8. C__...../1, 
M 


Columbia, 8. C.3_...... 


Wytheville. .........../2 


Charlotte 


Cape Henry. 


Atlantic City 


Sandy Hook- 


Scran 


Providence #_.......... 
New Haven 
Harris 

Chattan 


New 


District | velocity | 
| z | | | | 
| 
| of | 
Ft. | Ft.| Ft.| In. | In. | In. | °F.| OF. F.| %| In. | In. 
30.02} 30. 10)-+0. 14) 60.8) +0. 1) 81 44) 25) 51 80) 2.34) 2 
Portland, Maine......-| 29.99] 30.10| +, 65.8| —.6| 85| 5| 44) 25| 58 50; 571 7011151 —2il 7 3 
288} 54) 72} 20.81) 30.13) +] 15) 67.2) +. 4) 89) 17) 80) 38) 25) 5 79] 1.13] —2.4) 10 se. sw. | 13) 15 7 
403) 11) 48) 20.67) 30.10] +13) 66.2| —1.7| 86) 76) 42) 25) 56) 31) 60 2.11] —1. 6 ls. 24! 13 9! 
Northfield.............| 876 60} 29. 19} 30.13) +15) 62.6] 87| 10) 76) 34) 25) 46 56) 54) 86] 1.261 —2. 6 lsw. | 2iis. 29] 13) 11 
Boston 125] 106} 29.99) 30.12) +) 13) 68.4) —1. 5) 86) 17) 77) 46) 25) 60) 24) 61) 57) 72) .85) —2.8 7 | sw. sw. | 23] 15| 10) 6) 
12] 1 90} 30. 12) 30.14) +115) 66.4) —1. 80; 17) 73) 54) 21 83) 2.17) —1.2 7 | sw. sw. 13) 13 5| 
11} 46] 30.10] 30.13] +114] 66.4) —2.1| 79) 19] 51| 25) 60| 18) 6 1.16, 7 s. 25| nw. | 17| 8| 6) i 
68| 65} 25] 29.97) 30.14) +115) 69.2) —1.8| 88| 9) 79| 25) 50 61 991-25, 8 | 28] nw. 10) 12) 9 
159} 20.96] 30.12) +) 13) 68.0) —.9} 88) 10) 79) 38) 25) 57 62 82) 1.79} —2.5) 9 sw. | 22) n. 8} 10) 13 
74| 68) 30.02] 30.13) +114) 68.6) —1.7| 86| 14) 77| 45) 25) 60 61| 2.54) —1.7| 11 8. | nw. | 23] 11) 8} 12 
71,6| —1.8 80 | 6,33) +2.0 6.7 
N 
0} 30.0 +. 12} 67.7| —3. 1] 91] 17| 80) 35) 25] 56) 34) 61 1.78] —1.9| 6 21) nw. 10| 13 
871 | 29. 2 +. 14) 67.4) 90} 10 78) 34) 25) 61| 58) 77| 5.42; +1.8) 9 17| nw. | 5| 20 
| 314) 415] 454) 29.7 +. 11] 70.4) —2.7| 87} 77| 52) 25) 64 63 75| 5.06} +.7| 12 nw. 7| 11] 13] .0 
94) 104) 29.7 +. 09} 70.4) —2.2] 95| 6) 50) 21) 62 $4} 61| 79| 6.22) +2.2| 15 sw. 13| 14) 
74) 367| 29. +. 11] 72.0] —2.8| 92} 79] 53| 25] 65 63] 81| 7.87] +3.2| 12 s. 4, 11| 16, 6.8| .0 
| 323] 47) 306) 20.7 70.4] —2.0} 92} 78] 47| 25 62) 24] 64 75| 5.40} +1.2) 12 n. 7| 11] 
805| 72| 104) 29.2 +. 11} 68.2} —1.6) 89} ¢ 59 61} 57| 71| 5.13) +1.4) 9 5| nw. 7| 12] 6.1) 
52 172| 30.0 +. 10} 71.8| —.7} 82] 19| 76| 55| 25| 67 67| 80| 4.13} —.3| 15 37| e. 13] 6.7| .0 = 
2} 10} 57| 30.0 70.4] —2. 1] 86] 75) 56) 25] 68 BE 5.63, 13 nw. | 8| 11) 12) 5.9 
190} 89} 107} 29.9 70.4] —2.6} 92} 6) 48| 25) 62 64| 61] 79] 5.54) +.8) 14 n. | 23; 5| 17| 7.0! 
16} 100] 215! 30.0 $200] 73.5| —2.0] 91] 80| 56 25| 67} 21| 67| 65] 80] 5.60) +1.2) 14 20| nw. | 19) 5| 19] 7.5| 
112} 62| 85| 29.9 + 07| 73.4| —1.6| 91| 6) 80| 57| 26| 67 64) 78) 5.00 +1.0) 15 20| nw. | 9| 
18} 54) 30. _... | 76.4] —.5| 91} 19) 81] 60) 22) 72) 21 70| 83| 7.25] +2.4) 11 n. | 19) 6] 19) 
686| 144] 184) 29.3 +. 07| 73.6] —2.0} 93 28 8i| 57| 23) 66 84| 9.72] +5.9| 16 m. | 28} 3) 10) 18| 7.4) .0 
91 125| 29.9 +.07| 76.8| —.6| 94| 19| 64| 22] 71) 21) 71 85/10. 14] +4.9) 15 nw. | 1) 10) 20| 7.7] .0 
164| 52] 29.8 +.05| 74.4] —2.1| 91] 82] 67| 23) 69) 68) 88)11. 08 15 mw. | 6] 6) 8] 17) 6 
0 +. 06] 69.2) —1.3) 84) 18) 77) 51) 20) 6. 56 2.4| 18 17| w. 1} 16} 6.0 nee 
78.9) +0.§ 9.34) +3. 6, 
2, 253 10 +. 02| 72.3} +1.8| 89) 1 0| 64 66) 64| 83113. 75| +9.6) 12 nw. | 26) se. | 13] 16] 11/45) .0} .0 
769| § +.01| 77.6) 5| 94) 27 21| 69 $2) 5.67] 14 ne. | 21| ne. | 10) 12] 15) 6.9) .0| .0 
91] 28 68) 87] 15 ne. | | 11) 4| 11| Im 
04) 78.7; 88) 7 23| 74| 16) 74) 72) 9.36] $3.6) 15 341s. | 15) 11) 15 
358} 103) 1 +. 02) 77.4 4) 95) 6 21| 69} 23) 71) 69) 83) 7.19) +1.8) 15 ne. 9] ne. 2} 23 5.8) .0} .0 
72| 73) 10 +. 02) 79.1 94) 1 22] 72) 21 71) 84/14. 14) +7.8) 15 8. w. | 10) 1 6H .0 re 
48} 11) 9 —.02| 80.7} 96) 19 20| 75| 19) 7 87/16. 16 se. she. | 13) 16M 
225 : —.01) 79.6 0} 96) 1 22| 71 5.18) 15 ne. ne. | 11 12] 1 5.8.0) .0 
040 77.8] 94) 1 22| 69) 25|....|... |...| 923) 10 ne. | 2/8. 5| 16) 6. 
426| 62) 7 —. 03) 80.8 4| 98) 1 23| 72| 24 8.50} +3.5| 12 ne. | 26/ne. | 11) 5] 11) 1 .0 
51| 73) 1 —. 05 81.8 1} 98) 17 21| 74| 23) 75| 74| 88| 6.84) —.5| 16 se. | 73\m. | 11] 6) 15) GH .0 
43 1 03} 82.0} 95) 17 21) 74 5| 73| 86] 6.50) +.8)| 16 sw. | 24] sw. 3| 17| 1 .0 
83,1] 2} 8,23) +1. 5 
21| 10) 64) 20.96) 29. 00} 83.9 4| 93] 10] 80] 1] 78] 15| 78] 76) 5.75) +1.2) 16 e. w. | 3] 8| 13] 10) 5.5) .0 
5| 124] 168] 29. 97| 29.99] —.03| 82.8| 92) 89) 70) 23 9.59] +3.4| 17 se. hw. | 14] 14) 6.7) .0 
197| 29.95| 29.98| —.02| 82.5| 93| 7| 90) 71) 23) 78 74] 83| 9.34) +1. 2] 20 w. | 17} 6147) .0 
80,8) 4.16) —1. 5. 
976 28. 78] 29.98) —. 96} 88} 62} 20] 69) 28) 70 8.16}......| 7 e. p} me. | 11) 6) 14) 11) 6.1) .0) .0 
464 87| 29. 58| 29.97) —. | 98] 16] 89] 67| 24| 71| 24) 72 6.85) +2.5| 12| e. w. 7| 18] 6| 5.6) .0| .0 
273 58] 29.71) 30.00) . 90) 66) 20 ...-|----|---] 291] —2.8} 8 
35} 11] 29.93) 93| 72| 21| 76 74) 8i| 4.17| —3.4| 13] w. 8. 5} 2} 19] 10) 6.4) .0 
56| 79) 29.91) 29.97) —. 04] 89] 66| 21| 74) 75) 73) 80] 6.55) —1.5) 10 0| w. 31) se. 5} 8] 18] 5} 5. 
741| 29. 41] 30.02) +. 94) 88] 20| 70) 319) 5 se. 7| 22) 
630] 11] 48) 29.26] 29.99). | 97| 90] 59) 20) 71 68| 76) 2.14) 9 24] s. 10 16) 5) i) .0 
29| 86] 161| 29. 91] 29.97] —. | 95] 90] 62 21| 73| 26| 74] 72] 84] 224] —4.7| s. | 29) ne. 10| 16, 5| 5.0] .0 
237| 92] 105] 29. 72| 20.97] —. | 65| 201 73| 79| 1.98) —22| e. | 26) s. 14) 54) 
310| 67| 29. 58| 29.97] —. | 961 90! 58] 21| 28} 80] 1.36) —3.2| 10) e. se. | 6| 9) 55) .0 
247| 82] 102| 29. 29.96) —. 93) 87) 59| 21] 72| 24 79| 3.80} +.3| sw. | 18) s. 13| 11} 7| 51) .0 
81.5 —0. 74) 3. 4 
| 181] 92 29.95} —.02| 79.8} —2.2| 95| 13] 50) 21) 71 | 8.62] +5.0| ne. | 52) w. | 27] 21) 5 .0 
1,303] 12 29.96] —.01| 75.2) —1.3| 97| 1| 51| 20) & 35] $1.3) 13 s. 19} s. | 6) 15) 10 .0 
57 29. +.01| 78.9) —1.6| 98| 3| 58| 21| 69) 25| 5.26) +2.0| 8| 15] 8 .0 
265| 94 29.98} 78.6] —1.2| 94| 1) 58| 21| 70) 25 3.55) 8. 27| nw. | 27| 10| 9} 12 20 
68 29. 92|....__| 83.3) —.5|100) 20] 62] 21| 72) 34] 71 1.77| —.3| 33] ne. 15] 14, 2) .0 
20| 88 29. 85.3) +1.4)101| 7| 70) 22] 77 73| 77| .27| se. s. | 28) 11) 15) 5 0) .0 
44) 11 “9. 92| —.0i| 85.2] 7| 72| 23| 78| 22| 76) 74) 82] .66) —1.6) 2 4| s. 5| 8. 13] 13] .0 
488| 220 29. 80.5|......| 99} 3| 60! 71| 66) 66) 1.31) —1.5| s. n. 7 6 .0 
706| 35 29.94). 00) 81.7| —1. 31103] 3| 58| 20) 70 651 651 2.16} —.5| se. | nw. | 15| 16) 7 8 .0 
9| 106 29.931 —.03| 82.0] —1.0| 91| 31] 70] 21| 78| 15) 75| 73| 78| 1.95) 7 5| 34] nw. | 15) 11) 5) .0 
62| 157 29. 83.4) +.2) 98| 3| 63) 21) 74 71 —3.3| 7 6| s. nw. | 12] 14) .0 
510} 64 29.95) —. 02] 79.6) —2. 2) 95) 14 21) 70} 28) 71 73| 2.54) 10 0} s. 26| ne. | 13) 11) 7] .0 
34] 59 29. 93|...._-| 81. 1|___.-.| 93} 30] 63) 21| 74) 7 7.76] +1.7| s. 82] ne. | 12) 13) 6 .0 
582) 111 29.91] —. 02) 85.1) +1.6)102) 3 64) 21) 7 65) 1.22) —1.2 5} se. 47) ne. 19) 2 .0 
76.2) +1. 3. 13) —0. 
71) 214) 29.20) 29.99/—0.01| 77.8) +0.3) 95) 27) 88) 56) 20) 71 82) 3.89) —0.1 5.1) n. w. 7| 14) 10) 5.9) 0.0 00 
_..| 980 84} 28.97] 30.01} .00| 77.4) +1. 2) 95) 17| 87| 62| 20) 68) 26) 69) 66) 79) 5.25) +1.3 6.4| ne. | 25\ nw. 12) 8| 50, .0 
86\......| 29.971 —.01| 80.0] +.6| 98} 1) 88| 59) 20) 72| 22) 71)....| 79) 2.40) —1.¢ 6.0) e. 5| sw. 17} .0} .0 
605| 167| 187} 20.42) 29.90] —.01| 79.1) +1.3) 97| 17| 88) 58) 22) 70 1.33; 8 7.0\m. | 31) w. | 18) 9 13) 9 54) .0 
ngton 76,7 +22 93' 11' 89 50’ 22° 3.32) —.1 7 #28 a 
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August 1940 


SEVERE LOCAL STORMS 
{Compiled by Mary O. SoupEr from reports submitted by Weather Bureau officials) 
(The table herewith contains such"data as have been received concerning severe local storms that occurred during the month. A revised list of tornadoes will appear in the United 


States Meteorological Yearbook] 
Width Value of 
Loss Character of 
Place Date Time of path, Remarks 
yards” | of life storm 
Miami, Fla., 8 or 10 miles Si 6a M2. 0 $1,500 | Tormado......... Building unroofed and south wall collapsed. Roof damage to several other 
west. " 4 buildings. Path from west-southwest to east-northeast. The funnel Me 
was never seen to reach ground. 
Montana, north-central coun- 8 fiscscesésscuustscuseumnaicescte 342, 000 | Severe hail_._._..- $335,000; property damage, $7,000. 
Lincoln, Nebr........-.--.--- 2 | 8-10 p. m_-_.. 15 2,000 | Thundersquall_...| Pro damaged. 
Albuquerque, N. 2 | 9-10 p. m.... 10, 000 and washed: some basements flooded. 
2 1,000 Wind and hail_...| Property damaged. 
ichita, Kans.......--------- 3| 3:07-4:45 115 25,000 | Thundersqualls...| Property damaged; path 30 miles long. 
. m. 
Kremlin, Okla., 3 miles south. 3 s:f0 f Zz 11 2, 500 aay $e ama Property damaged; slight crop loss; path 3 miles long. 
15, 000 y hail... Property damaged: 1% miles long 
Longdale, Okla., of. . line wind. Farmhouse demol property damaged. 
Polk and M 3 | 8:30-10:30 6$3- 4 15,000 | Thundersqualls | Barn and garage ed; se and ——_ moved from their 
ties, p. m. and hail. Sepateene, partly pombe or otherwise d Trees uprooted; 
Crop from $9,000, in Mahnomen County; in Polk 
nty, miles 
t-line wind_| Garage and se farm build other buildings damaged. 
New Boston, 3 we 21,000 | Loss to crops, $2 property damage, $1,000. 
Brown County, 8. Dak-......- 4 Wind and hail....| Loss in poultry crops total loss in places. 
Day County, 8. 4] 2:15 p. 16-8 150, 000 = Property damage, $50,000; crop $100, 
w 
4] 2:30 p. m_..-. 9,000 damage; loss in 
Comores, 8. Dak., and 4] 4:15 p. 12,000 | High Chueh blown over; barns end smell sheds wresked: some trees uprooted; 
v y. s s down. 
Hand County, S. Dak..... .- 4 | 4:30 p. 11, 000 be! rain and | Farm one wrecked; flock of 120 young turkeys killed; 
. crop loss heavy, bu 
vicinity of 4 p. 15, 000 and Pooparty minor crop loss. 
Dak., vicinity of. 1,000 | High 
mile 5 | 6:30 p.m_...} 440-880 15, 000 Storm Saves from nort Damage to buildings; a church 
miles long. 
Inola, Okls., 4 miles west... 200 200 | Small tornado. dam: 1 farm; path 333 yards long 
Winchester, "Va., 4 miles east. 5 Tornadic School building demolished. 
1,000 | Tropical storm.._. moved to Louisiana, caused strong winds and high tide 
on the coast wit nit damage in Alabama. 
Knoxville, 5,000 | Thunderstorm....| Property damaged. 
Louisiana, extreme southern _ ff 4. BO 200, 000 | Tropical Principal loss to crope, § $200,000. Additional unknown losses to trapping 
portions. interests, because of the drowning of a part of the muskrats, not estimated. 
Not included in this estimate are the greater damage from floods in south- 
western Louisiana attending and es, ery rains of August. 6-9 
Two Buttes, 75,000 | Heavy There were 2 separate storms 
Cimarron County, Okla_----- Voy § ee Se ee 45,000 | 2 hailstorms_._-... The first storm occurred over a strip 9 by 16 miles west of Boise City, the 
area affected being 7 miles wide and about 
storm was 3 to 6 miles east of Boise City with a path 3 miles wide and 
15 long. Loss to crops. 
Solano, N. Mex., vicinity of. 9] 4p. 1,000 | Heavy hail....-... Loss to 
Lincoln and Frontier Coun- 49p. m..._. 100, 000 | Hail, » and Hall, heavy and long continued, denuded about 125 sections of land and was 
ties, Nebr. heavy ‘ the pal cause or damage. Some damage to buildings and trees by 
Tho Coun 9 | 6:30-7 p. m 15 10,000 | hail. Chief iles long. 
mas County, eavy hail........ Oss some m 
Campobello Pacolet Pacolet, 8. C- 10 0 2, 000 Property damaged 
South Carolina, coastal area 11 2:30 damage the South Carolina southern coast was heavy, 
from Charleston southward. 7" lly severe at Folly Beach, near Charleston, Edisto Island Beach 
and City and County of Beaufort, including U.S. Marine Corps base on 
Parris Island and Town of Port Royal where water front buildings, com- 
munication and power lines were wrecked, many trees Pong and h 
tides flooded streets and ground floors of buildings. ver 200 
Beaufort County totally wrecked and over 1,000 bin This reported 
to be the worst storm 1893. 
$226, 500 and mags and vicinity, $1,500. Loss to canal gates estimated at 
vy abou’ 
Savannah, Ga............-.-- 5 RES Se ee 2 850,000 | High wind and | During this subtropical passions, wind reached a velocity of 73 miles per 
heavy rain. hour, with the lowest barometer reading on record. Property damaged. 
— Iowa, 17 miles north- Da Rain and flood___- Grand’ River overflowed. Many fields flooded; some highways under 
wi 
to Cherry Valley, 60,000 | Crop lo loss, $50,000; property damage, $10,000. 
Des Moines, Mitchellville, oe Re ere!) Sa | eee Wind and heavy | Streets, stores, basements, and electric conduits flooded causing interruption 
and Colfax, Iowa. é of electric and trolley service. Traffic delayed as water rose to — 
boards of cars. Electric wires and poles blown down in Des Moines an’ 
between Des Moines and Polk City. Highways and fields flooded 
between Colfax and Mitchellville. 
Tucson, Ariz., vicinity of____- Ey eRe BE EN 1 125,000 | Heavy rain and | Excessive rain in eastern Prima, Santa Cruz, Cochise 


1 Miles instead of yards. 


and southeastern C 
Counties, caused much damage. A flash “lod in the vicinity of Tucson 
flooded parts of the city and disrupted power service. Tangible property 
loss estimated at $75,000, with semaiting leas in business of $50,000. 


: — 

| flood. 
| 
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SEVERE LOCAL STORMS—Continued 


Width Value of 
Loss Character of 
Place Date Time of perty Remarks 
| oflite| property, storm 
Greensboro, N. C., 15 miles 14 | 5:20 a. m___-. 100 Me ES, Tornado. ......... On 1 farm 3 tobacco barns were destroyed, 1 full of tobacco for curing. 
southeast. ’ Storm moved north-northeastward; path 2 miles long. 
cinity. ing and 13 men and 17 horses were stunned by the bolt but without 
serious injury. 2 houses struck by ~ ey! with considerable damages. 
and Se . 39 4 ae Eee 1 8,500 | Rain and flood____| Several hundred acres of farmland and 3 city blocks flooded; about 40 
Iowa, and vicinities. homes affected. Highways covered with water and several hundred 
were Loss to crops, $3,500; property damage, 
500 | Floods............| Floods of the James, Meherrin, Roanoke, and Blackwater Rivers caused 
— - tie $860,000 damage to highways and bridges, about $565,000 to crops and 
material which was not movable, and around $5,500 to livestock. 
Raymond, 8. Dak., vicinity of. 15 | 46 p. m__... "1 10,000 | High wind___.._.- eee tee pene wrecked; other buildings damaged; minor crop 
Traverse County, Minn_-...- 10, 000 Sev and wrecked. Loss to growing crops, $9,000; 
pro y 
Seneca to Thedford, Nebr- 16 | 1:30-3:30p.m. 14-2 3, 000 Hail severe, but over principal damage by flooding. 
Chouteau, Mont_............ 600 | Damage to shocked grain; granary and fence destroyed. 
St. Vrain, N. Mex., vicinity 16 | 9p. m_____.- Ty sa 7,000 | Heavy hail_.......| Loss to crops. 
Da 2317 ‘0p. m. 13,000 | High wind and | Electric lines, 3,000 feet highway a mile east of 
vicinity. heavy rain. | perty damage,$10,000; 
ero , $3,000. 
. Dak miles 5 bee. aie Te 000 | Tornado---.-..... Path narrow and from northwest to southeast with build 8 scattered to 
¥ northwest to southeast of path. About 50 small buildings aged; some 
livestock and Ve J killed. Property damage, $50,000; crop loss, $3,000. 
Hill City, Kans., 8 miles 0 4, 500 ngs on | farm where large barn was comple y destroyed; 
nort q small buildings damaged. 
Verdel, Nebr., 4 miles north- 8 i>... do___.... 91222 3,000 | Hail and heavy Hall damage $1,000: flood damage to bridges and fields about $2,000. 
west. 
Mitchell, 8. Dak., and vicin- 24 | 8p. m__-__-- 2 eee 000 | Wind, rain, and | Brick farm building wrecked, others damaged. Telephone poles down; 
ity. hail. of 1 person slightly injured, Property damage, 
P 1088, 32, 
Mesa, Colo., and vicinity_--. 25 qa “ese Go eee Ser 800 | Heavy hail_....... Storm severe on 4 ranches; loss to fruit and truck. 
25 | 4,000 |..... Large hailstones; property damaged. 
Genesso, Kans. gp 26 | 9:40 a. m___- Tt oo 3,000 | Tornadic wind_._._| Damage to farm property; path 3 miles long. 
Scott City, Kans., north of. 26 | 5-5:30 p. m__ 8,000 | Heavy to erops; eth Smiles Property damage; 
0 crops; miles long 
nthony, Kans., vicini! 000 | Small tormado____. Tornado occurred in connection with general thunderstorm condi mY 
n — 
Blackstone, Ill_.............- 26 6,000 | Wind............. $3,500; crop loss, $2,500. 
Ogallala, 28 | 1,000 | Wind and hail____| Property damaged; loss in livestock. 
storm and flood. parts of of the washing cut A telephone lineman 
wned. 
S Se ee | eee ‘ian 000- | Hea thunder- | Storm caused from daily rains for a week to over- 
ick, reached an unprecedented crest and overflowed its banks and re- 
taining walls for the first time in history. Merchandise in warehouses 
a stores damaged. Water reached to the aves of automobiles on munic- 


SOLAR RADIATION AND SUNSPOT DATA FOR AUGUST 1940 


SOLAR RADIATION OBSERVATIONS is continuously recorded (from sunrise to sunset) at all 
these stations by tering instruments; 
By Heven CULLINANE metric measurements of the intensity of direct solar radia- 


tion at normal incidence are made at frequent intervals 4 
Measurements of solar radiant energy received at the wt days at three Weather Bureau stations (Washin 
surface of the earth are made at nine stations maintained Madiste. Wis., Lincoln, Nebr.) and at the as 
by the Weather Bureau, and at 10 cooperating stations Hil at Harvard University. 
maintained by other institutions. The intensity of the observations of hy larization are taken at the Weather 


total radiation from sun and sky on a horizontal surface Bureau stations at Washington and Madison. 
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The 6 5 coordinates of the stations, and descrip- 
tions of the instrumental equipment, station exposures, 


and methods of observation, together with summaries of 
the data obtained, up to the end of 1936, will be found in 
the Wearner Review, December 1937, pp. 
415 to 441; further descriptions of instruments and 
methods are given in Weather Bureau Circular Q. 

Table 1 contains the measurements of the intensity of 
direct solar radiation at normal incidence, with means and 
their departures from normal (means based on less than 3 
values are in parentheses). At Lincoln the observations 
are made with the Marvin pyrheliometer; at Washington, 
Madison, and Blue Hill they are obtained with a record- 
ing thermopile, checked by observations with a Smith- 
sonian silver-disk pyrheliometer at Washington and Blue 
Hill. The table also gives vapor pressures at 7:30 a. m. 
and at 1:30 p. m. (75th meridian time). 

Table 2 contains the average amounts of radiation 
received daily on a horizontal surface from both sun and 
sky during each week, their departures from normal and 
the accumulated departures since the beginning of the 

ear. The values at most of the stations are obtained 
rom the records of the Eppley pyrheliometer recording 
on either a microammeter or a potentiometer. 

Direct solar radiant energy averaged below normal at 
Washington, and above normal at Lincoln and Madison. 
There were comparatively few measurements during 
August, because of the large number of cloudy days. 

The total solar and sky radiation was 
normal at all stations, except at Fairbanks, 
was an excess. 

Polarization measurements made at Madison on 4 days 
give a mean of 55.8, compared with a normal for August 
of 58 percent, while the maximum was 65.1 on the 20th. 
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TaBLeE 1,—Solar radiation intensities during August 1940 
{Gram-calories per minute per square centimeter of normal surface] 
WASHINGTON, D. C. 


Sun’s zenith distance 
7:30 1:30 

a m. 78.7° | 75.7° | 70.7° | 60.0° | 0.0° | 60.0° | 70.7° | 75.7° | 78.7° p.m. 
Date Air mass Local 
75th mean 
mer. eoler 
A. M. P. M. time 

e 5.0 | 4.0 3.0 | 2.0 | 910] 20 | 30 | 40 5.0 e 
‘m. | Cal. | Cal. | Cal. | Cal. | Cal. | Cal. | Cal. | Cal. | Cal. | Mm. 

—.31) —. 22) —. 18) —. 18) —. 

MADISON, WIS. 
August 9. 83) 0.65, 0.74) 0.81) 1. 2! 9.14 
Departures... —. 07) +.07) +.04) +,02) +. 
LINCOLN, NEBR. 


TABLE 2.—Average daily totals of solar radiation (direct + diffuse) received on a horizontal surface 
[Gram-calories per square centimeter] 


Wash- | Madi-| Lin- | Chi- | New Albu- | Fair- | Twin La New | River-| Blue | New- | Friday Cam- 

Week beginning— | ington| son | coln | cago | York | FT€S®°/querque| banks | Falls | Jolla |™!8™i|orieans| side | Hill | port |Harbor| !*B8¢®| bridge 
520 492 445 452 474 656 542 | 510 483 392 576 503 553 
306 371 507 313 328 653 621 497 458 511 564 473 515 
452 400 462 361 367 618 608 | 510 391 468 537 499 493 
318 345 417 343 177 536 618 404 416 360 380 

DEPARTURES FROM WEEKLY NORMALS 
| +157 +35 +23 +57 | +143 +37 —32 —32 53 2 
ACCUMULATED DEPARTURES ON SEPT. 3, 1940 
+4, 046 |+3,178 |—1, 449 |+3, 528 |+6, 321 +4, 683 —4, 641 +588 |+7, 611 |.......- —4, 473 |—2, 447 


August 6.....| 0.88) 1. 1.20) 1.44) 1.18) 1.06) 0.94/.._.../ 10 59 
Means. (,88)} .97| 1.18} 1.40)(1,08)| (.98)) 
Departures. +. 10) +.06) +. +.08) +.01) +. 10) 
* Extrapolated. 
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POSITIONS, AREAS, AND COUNTS OF SUN SPOTS POSITIONS, AREAS,AND COUNTS OF SUN SPOTS—Con. 
‘Communicated by Capt. J. F. Hellweg, U. S. Navy (Ret.), Superintendent, U.S. Naval 
t Observatory.}] All measurements and spot counts were made at the Naval Observatory Heliographic 
from plates taken at the observatories indicated. Difference in longitude is measured 
from the central meridian, positive toward the west. Latitude is positive toward the East- Mount 
re. For each day, under longitude, le, area of spot or . spot coun Date | stand- - tance | spot - | Observatory 
are included assumed longitude of center of the disk, assumed latituale of center of the ard | SUP | ence — Lati-| from | or {count ty 
disk, total area of spots and groups, and total spot count. time ‘ - tude tude = group’ 
tu disk 
Heliographic 
Yorn, | Mount | Dis- | “or Plat Aug-8...|10 34 | 45| a|valv.s 
ern ate . 8... 8. Naval. 
Date | stand- — fer- | yon. tance | spot Jal qual-| Observatory 6036 | —47| 99/ +6/ 47/ 97 1 
ard ence | Lati-| from! or ity 6937 | —37 | 100 | —13 42 | 339 30 
time , in- tude tude | cen- | group 6931 | —15 | 131 | +11 16 24 6 
longi- ter of 6020 | —12/ 134 | —13 22 679 50 
tu 6928 | 143 | +13 145 16 
« 6024 | +55 | 201 | +20 57 | 145 5 
6924 208 | +18 63 | 104 2 
4 to 33 (*) “5 12 4) VG} U.S. Naval (146)| (+6) 2, 302 
Aug. 1...) 1 - - . 8. Naval. 131 
6924 | —37 | 202 | +19 40; 291 14 
6924 | —29| 210 | +18 31 | 339 12 Aug. 9...| 10 49 | 6938 | —39 04) +5 39 | 727 39 | VG Do. 
6925 | —13 | 226 | —12 13 6936 | —33 | 100 33 97 1 
6923 | +14] 253; — 21; 1% 1 6937 | —23 | 110 | —13 30 | 388 52 
6926 | +16) 255} +8 16 48 1 b —2)| 131 | +12 6 12 3 
6926 | +20; 250; +8 20 73 3 +1 134 | —13 19 | 533 40 
6921 | +39 278| —8 42 48 5 6928 | +11 | 144) +14 15 | 145 22 
6624 202; +20/ 69/ 121 5 
(239)} (+6) 1, 102 53 6024 | +76 | 209 | +18 76 | 145 3 
Aug. 10 59 6924 | —24 | 201 | +19 27 | 218 G Do (133)| (+6) 2,168 | 165 
6924 | —16 | 209 | +18 2 315 
6925 0; 225) —12 18 48 10 Aug. 10..| 10 54 6941 | —86 34 | +12 86 | 339 1| VG Do. 
6923 | +28; 253; —9 32; 218 1 6940 | —82 38 | —14 8&3 6 1 
6926 | +34) 259) +8 34 61 3 |. 6938 | —25 9 | +5 25 | 776 40 
6921 | +51} 276) -—8 54 61 6 6936 | —19 | 101 19 97 3 
6937 | —10 | 110 | —14 22) 145 32 
(225) | (+6) 921 40 6039 | —7/ —5 13 6 4 
= 115 | —13 20 | 364 8 
Aug. 3...) 10 45 6931 | —82 | 130 | +11 82 12 1 G ' Do. +16 | 136 | —12 23; 242 40 
—80 | 132 | —12 80 | 485 4 6928 25 | 145 | +15 27 | 145 21 
—68 144 +15 68 6 1 6024 | +83 | 203 | +20 83 | 145 1 
6929 | —66 146 +1 67 12 1 
6924 | 202} +19| 16] 206} 10 (120)| (+6) 2,285 | 151 
6924 —6 | 206 | +16 ll 12 1 
6924 | —2/ 210 +18 13 | 267 3 Aug. 8 55 6042 | —84 23 | +17 S44 48 2| VG | Mt. Wilson. 
6927 | +4] 216) +9 5 24 6 6941 | —72 35 | +13 72 | 194 2 
6925 | +11] 223 | —12 20 24 8 6940 | —69 38 | —13 71 145 4 
6923 | +41 | 253 | —10 45 206 2 —12 9 | +6 12| 776 55 
6926 | +48 | 260/ +7 48 48 4 —7| 100| +6 7 61 1 
6921 | +65 | -—7 68 24 2 6937 | 100 / —13 19 | 291 44 
6937 115 | —12 20 | 485 10 
(212)| (+6) 1,326 43 6930 | +29 | 136 | —12 35 | 388 30 
6928 | +35 | 142/| +18 37 a 12 
Aug.4...}12 2 6931 | —68 | 130 | +10 68 24 VG Do. 6928 | +39 | 146 | +15 40 73 15 
6930 | —67 | 131 | —13 70 | 533 12 
6928 | +13 57] 194] 13 (107)| (+6) 2,485 | 185 
6929 | —50 | 148; +1 51 24 2 
6935 | —9| 189} —19 26 6 1 Aug. 12..) 15 2% 6942 | —70 21 | +15 71 12 2/| VG | U.8. Naval. 
6924; 202/ +19 14] 170 18 6941 | —56 35 | +13 56 | 255 6 
6924 | +11} 209 | +18 16 | 267 5 6940 | —53 315 16 
6923 | +56; 254; —9 59 | 194 1 6938 94) +6 3 | 727 41 
6933 | +60] 258; +8 60 61 4 6036 | +10 | 101 +4 10 48 1 
6932 | +61 | 259; —8 63 6 1 3? +18 | 109 | —13 27 97 45 
6926 | +64) +7 64 36 4 +23 | 114/| —12 30 | 582 5 
6921 | +77] 275] -—7 78 12 1 6930 134 | —13 48 | 436 28 
6928 | +50 | 141 | +17 50 | 133 19 
(198)} (+6) 1, 527 63 6928 149 | +14 58 12 + 
Aug. 5...| 11 27 6936 | —88 97 +7 388 48 1} Do. (91)} (+7) 2,617 | 167 : 
6930 | —56 | 129 | —12 60 48 1 hae 
6930 | —53 132 | —13 56 | 679 18 Aug. 13..; 10 57 6943 | —79 1 | —19 80 121 1 F Do. 
6931 | —53 | 132 | +10 53 24 1 6942 | —59 21 | +14 59 2 2 VEN. 
6928 | —43 | 142 | +13 43 | 242 15 ja} —4 36 | +13 44) 242 3 ioveae 
6929 | —38 | 147| +2 39 12 1 —41 39 | —13 46 | 630 21 be 
6924 | +17 | 202 | + 23 48 10 6938 14 +6 14| 679 26 
6924 | +18 | 203 | +19 22; 145 13 6936 20) 100; +6 20 48 1 eS 
6924 | +23 | 208 | +18 2%; 218 4 6937 30; 110 —13 37 97 21 
6923 | +69! 254/ —9 70 | 242 8 6937 35 | 115 | —12 40 | 582 3 
6933 | +71 | 256] +9 71 | 242 5 6930 | +53 | 133 | —13 57 | 364 13 42 
6932 260 33 6928 | +61 141 | +17 61 145 7 
6926 5 | 260 1 
= (80)} (+7) 2,920 
Aug. 8 44 —64 4/-—18 69 | 145 1 | VG | Mt Wilson. 
Aug.6.../11 9 6938 | —80 92) +5 80) 145 Q F Do. 1 | -31 37 | +14 32) 218 3 hae 
6936 | —75 97 | +7 75 97 1 38 | -—13 37 | 727 29 
(*) | -75| +2) 76] 12) 1 +2 9 +6) 27 | 35 
6930 | —39 | 133 | —13 44 | 679 20 6936 | + 101} +6 33 4s 1 
6931 | —39 | 133 | +11 39 24 1 6037 | +43 | 111 | —13 48 121 35 eee 
6937 | —37 | 135 | —14 42 6 3 6037 | +49 | 117 | —12 52 | 533 4 a 
6928 | —29 143 | +13 30 | 242 19 6930 | +67 | 135 | —13 69 | 364 17 
6934 | +20 = = 6928 | +74 | 142 | +17 74) 145 “4 
6924 | +30 + 
6933 260 88 48 1 Aug. 8 4 6043 | —52 3 | -18 58 | 145 1| VG Do. 
172 810 70 - - 
(172)| (+6) 1, 95 | 46 6 0 
Aug.7...| 11 22} 6938 | 92] +5] 67] 19/ G Do. +47 | 102) 36 
6936 | —60 | 99 60 | 97 1 60) 22 
6937 | —51 108 | —14 56 97 1 6987 t$ 118 | —12 67 | 533 4 
6931 | —26 | 133 | +11 27 12 1 69380 135 | —13 82} 145 5 
6930 | —25 | 134 | —13 31 | 727 35 6928 | +87 | 142/| +17 87 45 3 
6928 | —16 143 | +13 18 | 194 25 
com | $50 | 00 | 3 Aug. 16| 8 46 Siva} Do 
—58 | +9 58 | 97 15 
(159)! (+6) 2,085 | 92 —39 2) -18| 45| 194 5 
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Heliographic 


Lon- 

Lati- 
gi- tude 
tude 


Aug. 16 


Aug. 17 


» Aug. 18 


Aug. 19 


Aug. 20... 


Aug. 21. . 


Aug. 22_. 


° 
2| 


bad 


-~ 


& 


Biz 


gan. 


2 


g 


vG 


vG 


va 


East- 

ern 

Date | stand- 
ard 

time 

1940 
Ang. 11 16 
Aug. 11 27 
Aug. 25..| 9 40 
Aug. 26..| 9 36 
Aug. 27..| 9 49 
Aug. 28..| 9 50 
Ang. 29..| 9 44 


250 
269 | —10 
+4 
300 | +12 
305 | — 
309 | +12 
312 | —17 
322 | —11 
345 +8 
352 | +5 
355 | +12 
6 | —17 
(308)| (+7) 
259 | +8 
260 
266 +5 
270 
270 +4 
304 | —17 
309 | +12 
311 | —17 
324 | —12 
343 | +9 
351 | +5 
387 | +11 
(294)| (+7) 
262 
262); +8 
266 | +5 
71 | —7 
275 +3 
280 | —15 
309 | —16 
| +12 
327 | —12 
344 +7 
353 | +4 
+9 
(282) (+7) 
| -7 
206 | +11 
23 | —8 
267 | +9 
271| +6 
272| —8 
281 | —15 
314 | —17 
| 
(269)| (+7) 
182 | +15 
| —7 
201 | +19 
212 | +8 
263 | —8 
265 +6 
28 | —8 
313 | —17 
(255)| (+7) 
182 | 417 
189 
211 +8 
—8 
=9 
271| —9 
311 | 
316 | —18 
(242)| (+7) 
148 | +11 
151 | +18 
182 | +16 
192 
42| —7 
266 | —9 
272| —8 
314 | —16 
(229)! (+7) 


worse 


16 
51 


RIS 


17 


Raa 


= 


8 


Heliographic 
East- Area 
pate | | Wison | DE spot [Plate] Wilson | Dit ot spot {Patel 
ard | | ence Lati- ome | ence [count ty 
time | in- | | tude | in group 
- ter of 
tude tu 4 
19 hom ° 
mums | 46| oom |—1s| 23| | Mt. Wilson.} —49 48 G | U.S. Naval. 
6040 | —10| 31 | —13 61 
| —6| 35| +14 —41 48 
6040 | —2| 39] —13 —39 291 
6038 | 95| +6 -37 73 
6936 | +59| 100] +6 -8 97 
6937 te 110 | —13 -3 61 
6937 | +77| 118 | —13 +1 48 
+4 12 
(41)} (+7) +14 36 
10 048 | —68| —6 | U.S. Naval 
6946 | —63 | 324] —10 i ‘ 447 61 
6045 | —44| 3431] +8 +58 
| —23| —19 
6043 | -20| 7| —17 1,327 
| 19] +12 
—4| 23] —13 —35 12 G Do. 
6044] 44] 31] —13 —34 61 
641 | 31 | +13 
6041 | +8| 35| +13 
6038 | +68 | 95| +6 
6947 | +74| 101| —3 +10 | 
14 14] 6948 | 317) —5 p | Mt. Wilson. +30 
6945 | —20| 343 | +10 
6043 | —10| 2] —17 
6041 | +23| 35 | +13 
6040 | +25 | 38 | —13 
6049 | +75| 87| —14 
(12)} (+7) 
| «| 305) —19 U. 8. Naval. 
6950 | —53 | 306 | +11 -7 
6048 | —41 | —6 
6045 | —15| 344] +9 +27 
6043| +5| 4] —18 +29 
6041 | +38 | 37] +12 +45 
6940 | +40} —13 +9 
11 34| | —81 +6 G Do. 
| 
6054 | —42 -18 @ De. 
6950 | —41 +11 
6918 | —28 -7 
6953 | —19 -9 rH 
6043 | +11 —20 ats 
6943 | +17 —18 +3 
6952 | +29 
6951 | +38 +12 1s 
6940 | +51 -13 679 
| (+7) 2, 550 | 
110 194 G Do. -73 F Do. 
145 —67 
—68 145 —54 
—66 436 —43 
—65 97 +8 = 
—2B 121 +10 10 
-7 4 +13 20 
—14 12 +58 62 
+10 679 — 
: 
+63 194 —60 60 gi? Do. 
- +64 679 33 83 
(+7) 2, 798 15 
11 36 —69 12 G Do. 33 194 
+69 71} 194 
85 | +74 77 | 291 
=13 +12 23 G De. 
—18 12 —47 47 | 242 
+25 +8 533 sis 
+76 +12 145 
+78 —13 _679 | | 
Mg (+7) 2, 193 1, 756 


MONTHLY WEATHER REVIEW 


August 1940 
POSITIONS, AREAS, AND COUNTS OF SUN SPOTS—Con. 
Heliographic 
East- Area 
pate | sis | | | S24) 
ard ence Lati-|from| or ty 
time in tude tude | cen- | group; 
4 ter of 
disk 
Aug. 30..| 13 47 6969 | —70 | 144 | +12 70 48 1| VG | Mt. Wilson. 
6969 | —65 | 149 | +10 65 | 201 8 
6968 | —61 | 153 | +17 61 194 1 
6967 | —32 | 182 | +15 33 | 201 16 
6965 | —21 | 193 | —7 26 | 824 31 
6962 | +30; 244) —9 34 36 9 
6970 | +39 | 253 | —10 42 12 4 
6957 | +52} 266) —9 55 48 1 
6955 | +59) 273; —8 60; 194 1 
(214)| (+7) 1,938 | 72 
Aug. 31..} 11 4 6972 | —81 | 121 | —17 82 97 6; @ Do. 
6962 | —62 | 140 | —10 64 6 1 
6969 | —59 | 143 | +12 59 24 7 
6969 | —51 | 151 | +10 51 | 291 8 
6968 | —50 | 152 +16 50} 145 1 
6967 | —19 | 183 | +14 20; 230 19 
6965 | -—7 16 | 873 44 
+1 | 203 | +20 13 6 4 
6957 | +64 | 266; —9 66 30 1 
6955 | +71 | 273| —8 73} 194 1 
(202)} (+7) 1,89 | 92 


Mean daily area for 30 days= 1,898. 


*Not numbered 


VG=very good; G=good; F=fair; P=poor. 
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PROVISIONAL RELATIVE SUNSPOT NUMBERS 


(Dependent on observations at Zurich only. 


through the courtesy of 


Data furnished 
Prof. W. Brunner, Eidgen. Sternwarte, Zurich] 


p through the 
b= Passage of a large group the 
c=New formation of group developing in 

of the sun’s 


numbers 1940 = 
60 |} 12_____- 126 
Eac 105 || 128 |} 24_____ 94 
103 jj 110 84 
dill 16____-- Eac 98 || 26_____ Eac 71 
Be @ 109 || 27___-_- ad 75 
a 119 |} 18_____- 76 
a 129 19_____-_ Eac 97 || 29____- dd 89 
148 |} 20_____- Eacd 126 || 30_____ 

a 99 
Mean 30 days= 104.9 
a= Passage of an average sized grou on meridian. 


to a middle sized or large center of activity; 
, on the western part; M, in the central 


of lange ot average center of activity on the cost mab. 
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